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EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 
RUN HIGH. PRICE £4 .95 
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*#!&#! YOU HAVE THE JOB OF PROTECTING A 
CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 
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ABBEX ELECTRONICS LTD 
20 ASHLEY COURT. GREAT NORTHWAY. LONDON NW5 
Tel: 01 203 1465 
PLEASE COMPLETE IN BLOCK CAPS 
NAME (Mr Mrs'MissI 
ADDRESS 
(CARDHOLDERS) 
POSTCODE PHONE NO 

Make cheque* payable to ABBEX 
I enclose my chpque for f 

I A «h to pay by C CHEQUE VISA ACCESS 
Please dob«t my creditcard afc Signed 

.NUMBER • • • • • • • • • • • • • • • • 

Please send mc the following 
(Allow 14 days for del ivery! 

POST BY DEC 8th and receive your order in time for 
Christmas 

• SPOOKYMAN 
PRICE £4.95 

• COSMOS 
PRICE C4.95 
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(' )*+,-.*/012.+,3 We attempt to assess the possible effects of a ban on micro ¦ 
imports. 
4' )*+,-.*/'5)3/',-56 Two more offers to members of our popular c lub and news ¦ 
of events. 
1 5 NEWS Spectrum on sale in Smiths, ar t i f ic ia l intell igence on the Spectrum, i al l foi ¦ 
import ban. and much more. 
7 4 YOUR LETTERS Another big selection f rom our postbag. w i th your views on a 
variety of subjects. 

8 ( HARDWARE WORLD The range of avai lable add-ons continues to grow and we ¦ 
look at the new items. 
8 4 SOFTWARE SCENE Cassettes for the Spectrum are f looding on to the market and 
we have three pages of reviews to keep you up-to-date. 

9 : ZEAKER Stephen Adams reviews a new product wh ich could help in the teaching ¦ 
of mathematics in schools. 

9 4 SPECTRUM GRAPHICS Ian Stewart manages to display polygons on the Spectrum 
w i th some unusual results. 

; 9 STARTING FROM SCRATCH We have updated our beginners' art icle to include j 
tips for the new Spectrum user. 

( < MEMORY SAVING Our special feature gives a number of tips on how to save 
memory when wr i t ing programs. 
5 7 PROGRAMMING John Gilbert continues his series on how to program to achieve ¦ 
good results. 

: 8 ARCADE GAMES With the Spectrum there have been more opportunit ies for ¦ 
reproducing arcade-type games. John Gilbert investigates. 

: ( PROGRAM PRINTOUT Our regular section of readers' programs w i th 11 pages ¦ 
this month. 
= 9 BOOKS This month we look at books wh ich have a more general interest. 

= > COMPETITION WINNER We announce the winner of our September contest for 
the ZX-99. 
= 4 HELPLINE Andrew Hewson concentrates on problems w i th the PRINT command. 

4 9 M IND GAMES Phi l ip Joy w i th his regular co lumn for people who l ike to th ink 
whi le playing the computer. 
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If you're enthusiastic about microcomputing, sooner or later you'll ask 
yourself the question "where do I go from here?" 

This is particularly true if you ow n a 
H o w B A S I C ARE b u i l d I n t o a 
c o m p l e t e c o m p u t i n g p a c k a g e . 

WRKON-
plugs Into 
OROMtar E01R'

micro wi th limited expansion and 
hardware peripheral options... like 
the 2X81. 

Now your question can 
be answered in three 
short words 
)*!+,*-.(/+,-0(
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B^SICARE are the 
inventors, developers and 
manufacturers of a totally 

unique microcomputing 
upgrade system 

It's the sort of system 
others have dreamed 
about ..asenesof 
separate modules that 

perform a whole range of microcomputing functions 
that simply (and firmly) stack together 

If you're confused don't be . . . you only have to think of it in terms of 
the way Hi-f i equipment has evoked 

t x j buy the hardware you want and add to the system I Each module 
may have a separate function or integrate functions. And when you want 
more youadd morel 

m short you can develop a whole range of hardware options that fit 
together to form a complete package .. "Compi l ing" in the real sense 
of thewordi 
*#3(45&6(&(7&$8&9:(+(

Apart from it's good looks and stability under working conditions. 
RASICARE MICRO SYSTEMS offers a fantastic range of micro options for 
ZX81 users. 

Of course, such a system needs a starting point from 
which to expand The heart of BASICARE'S system is a 
unique computer interface which w e call PERSONA 

This one unrt simply plugs mtoyourZXSI without 
modification and acts as the "brains" of the whole 
operation 

Thereafteryou choose how you want to expand 
your micro by simply plugging-m more modules 
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A.-!0B* An interface module to enable an ORGANIC 
MICRO to grow on the ZX81 
MIN IMAP - A rnemoiy mapping device to exiend addrev paceoftf> 
2X81 from 64K tytes to IM bytes 
RAM 08 - A low cost low power memory expandable from 2K to 8K 
R A M 1 6 - 16KAdc l0nmCTTxxy« i t r emar t«Wy l c7WC0S t 
RAM 64 A TRUE 64K Add on memory 
D f t O M - Ultra low power memcxy backed t y rechargeable batteiy tor non-
volatile storage of programs and data 
TOOLKIT A moduk• fully socketed to take up to 8K bytr". of ut: 'ties in 
EPROM/RQM 
PERICON a - A general purpose, user programmable device prcMdng 24 Im 
of input/output 
PERICON b - 2 4 lines of heayduty output to access and control the outside 
vsorld 
PERICON c - A module to dn\e 80 column prmt< f wttfi 
Centronics type parallel interface ^ „ . 
U S E R F O N T o p t i o n 
fruRAM08.DROMarxl TOO!KIT bcocHur.... 

Of course, there's lots more BASICARE Modules 
underdevelopment including joysticks. EPROM 
Programmer Floppy Disc Controller and much more 

a^SlCARE is the sort of system that GRCWS 
when you grow and remember, when you 
cfiange your micro, you wil l be able to change to 
a PERSONA unit to suit your new equipment! 
+#(C5<'6D()*!+,*-.(4"%%(C:'?:(=<>(
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As tpjK* li limited to 
dncrltw BASICAfK 
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HA.SJOMS MICROSVSTEMS.in*.v.«!.<*• t y iturf t y v r 
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PtBVCW 01 tJO.« I W A 
• MINIMA/' 4f C 35.95 

' 24.SO 
26.75 »*«(< 
C76JS 

KAKWyKI ( 
KAMI*. < 
KAM>* i 

fftn.so 
!" ##$%"
U7.90 
(U.7S 

" C41.7S 
Opnorn: IMRFONT • ( 8.00. 
Cfc.SO. .1 >' M C 7.SO 

All prtcei Include VAT. pottage jmd packing In Bit 
UK. ¦Ommm allow at least 19%"!&' w t K r mall) 
Rsu t r x t v i o RASOVEMICROSYSriMSlJD l > t 

SOryrtpnCoi^t.Londnri SE IMNK r vWnn r 0 1 / f t M > !"
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!F THE CALL for a year's ban on imports of micros is 
agreed by the Government, it w i l l have a dramatic 
effect on the home computing market. No longer 

would there be the present choice for the growing 
thousands w ish ing to upgrade thei r compu t ing 
capabilities, having had their appetites whetted by the 
ZX-81. 

An increase in the size of the market, similar to that 
achieved last year, would mean tens of thousands of 
people chasing the l imited numbers which would be 
available from the producers in Britain. Any extra 

growth and the Spectrum delays of last year would seem 
to be short by comparison. 
Consider a situation in which there would be no 

Apples. Commodores or any of the theoretical Japanese 
invasion. Despite the growing numbers of British 
machines, it is unl ikely that they would be able to cope 
wi th the orders. 

Having said that, it is easy to understand why British 
micro manufacturers have made their pleas to the Prime 
Minister. The members of the British Microcomputer 
Manufacturers Group are mostly producers of business 
machines, the exception being Sinclair Research. They 
have not seen the phenomenal growth of the home 
computer market but have been work ing hard at getting 
a slice of a market long dominated by American 
machines. 

Now they fear their work might all have been in vain, 
because the Japanese threaten to invade the market. 
They have seen what happened to the car industry, the 
motor-cycle industry, the hi-fi industry and the television 
industry, and they fear it could happen to them. 
They see the help the Japanese competit ion receives 

from its government, money to help w i t h new 

developments and exports being only two items, and the 
abil i ty to consider the market in the long term because 
each company has the backing of its own conglomerate, 
and they realise their pricing cannot be on the same basis 
and is l ikely to result in lower prices. 
By contrast, the Government seems to be doing al l it 

can to discourage our industry from growing. Despite the 
f inancial support it has been wi l l ing to give to companies 
to develop their products, it has refused to adopt a buy-
British policy for micros in Government departments and 
imposes a 17 percent levy on imports of electronic 

components used by the British industry in making its 
machines, whereas the duty on completed machines is 
only between six and eight percent. 
The fears of British manufacturers are compounded by 

having seen the first of the Japanese machines making a 
brief appearance on the scene. Names l ike Epson. Sony 
and Sharp, no strangers to the British market for a variety 
of other products, have all produced machines which are 
threatening to make an appearance in Britain. 

Added to that there is the assumption by many people 
that, if a subject has anything to do w i th electronics, the 
Japanese are bound to be better at it than the rest of the 
wor ld. A BBC television program before Christmas 
introduced its viewers to the uses of the Spectrum. 
Dragon and BBC Model B. but saved its greatest praise for 
the new portable Epson machine, despite the fact that the 
markets at which each of the machines was aimed was 
different. 

It also failed to mention that the British machines were 
available immediately and had been for some time, 
whi le the Japanese machine had yet to prove itself in the 
market. 

While accepting that the Japanese have been very 
successful in a l imited number of markets, they are not 
infal l ible. They have their problems with unemployment 
and the high levels of public spending. Also many people 

forget that the most successful country at exporting in the 
wor ld is Britain. 

On that basis it would be better for the British industry 
to concentrate on its strengths and forget about asking for 
help in the form of a blanket ban for a year. Apart f rom 
the d i f f icu l t ly in achieving the objective, many importers 
would know about the possibility of a ban and would 
stockpile the necessary number of machines and there 
would be the danger of competitors imposing even more 
stringent import controls. The aim of Sinclair to break 
into the Japanese market would then get nowhere. 

A better course would be for the industry first to start 
believing in itself. Anyone who doubts the abi l i ty of the 
British to adapt to new markets should study what has 
happened in the Sinclair market in the last year. While 
being only a small part of industry's output, it is a good 
example of what can be achieved wi th a l i t t le ingenuity. 
The Government could then bui ld on that expertise by 

accepting the arguments of Clive Sinclair and removing 
some of the obstacles to growth. This w i l l be a year in 
which the direction of home computing w i l l be set. There 
are a number of ways in which the Government can help 
it move to the advantage of British manufacturers ̶ but 
an import ban is not one of them. 
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ZX KEYBOARD FOR USE W ITH 80/81 SPECTRUM 
Our n e w cased keyboard has 52 keys. 12 o f these are used for the numeric p ad The numer ic p ad offers some useful features, y o u can cursor w i t h 

o ne h a n d and it w i l l be a b o o n for a n yone w h o enters a lot of numer ic data The pad is a repeat o f the I -9 keys plus it has a f u l stop and a shift key The 
numeric pad keys are coloured in red. the no rma l keyboard keys are grey, w i t h the case be ing black w h i c h makes the w h o l e th ing very attractive The 
case measures 15 x 9 x 2Vt The computer (either 80/81 or spectrum) fits neat ly inside You w i l l have t o r emove the computer f r om its original case it is 
then screwed to the base of the case The case h a d all the bosses already f ined a n d the screw holes are marked Also f ined inside the case is a mother 
board ¦8I mode l only) w h i c h a l lows I6K. 32K a n d 64K to be fitted in the case All the connect ions are at t he rear of t he case i e Power . M c Ear T V 
a n d the expansion port The case is large e n o ugh for other a dd ons also 
t o be fitted inside. O n e o f these cou ld be the p owe r supply, t hen y o u 
could very quickly fit a mains swi tch, or a sw i t ch o n the 9 V line This 
means y o u have a very smart self-contained unit This case does not 
stop y o u f rom using any other add-ons that y o u ma y have e g Printer 
etc W e are conv inced that this is the best keyboard available at 
present It offers more keys and features t han any other keyboard in its 
price range 

NOTE 
The case can be purchased separately w i t h the keyboard aperture 

uncut , so if y o u have o ne of our early uncased keyboards, or in fact a n y 
other suppliers' keyboards, these cou ld be fitted The keyboard is 
connected to your computer by a r ibbon cable a n d this has connectors 
f ined w h i c h simply push into the Sinclair connectors. It is a simple t w o 
minu te j o b and requires n o electronic skills This keyboard does not 
need any soldering Please specify o n order whe the r y o u require the ZX 
81 or Spectrum case. 

SPECTRUM MODEL 
This is supplied w i t h spectrum legends, a nd a slightly different base 

for f i t t ing the spectrum inside, again all the connectors are at the rear o f 
the case a n d there is p lenty of r o om for the p owe r supply (and other 
add-ons) Should y o u w a n t t o change, w e can supply bo t h the 
Spectrum legends a n d details of upda t ing your case w h i c h wi l l enable 
modi f icat ion f rom the ZX 81 to spectrum PLEASE specify o n your order 
whe the r y o u require the ZX 81 or spectrum case 

KEYBOARD 
(SPECTRUM/81) 

• • 

C D 

Internal f ixing for 
!" 81 keyboard case. 

r ̶ l 
•eowt* 1 6 i;ilin i w 1 
I 1 
1 1 
L . . J 

^WCIHV KM [̶ I̶ff 
ccwcmni >a i» 1 II 

Internal f ixing for 
spectrum keyboard 
case. 

SPECTRUM 
LIGHT PEN 

The pen enables y o u to 
p roduce h igh resolution d raw-
ings o n your o w n television set. 
saving a vast amoun t of t ime over 
using basic p rog ramming s ta te 
ments. such as Plot. D r a w etc 
You can erase, mod i f y a n d save 
d raw ings and it comes comple te 
w i t h so f tware p rogram. The 
superb light pen is available f r om 
DK Tronics at on ly £ 1 9 . 9 5 
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16K M e m o r y £22 .95 
1GK ¦ u n c * t » d ¦ £19.95 
6 4K M e m o r y 52 .95 
64K (uncased) 49 .95 

The DK Graphic modu le is our latest ZX 81 accessory This modu le 
unl ike most other accessories fits neat ly inside your computer under the 
keyboard The modu le comes ready built, fully tested a n d comple te 
w i t h a 4K graphic ROM. This w i l l g ive y o u an unbel ievable 4 48 extra 
p r ep r og r ammed graphics, y ou r no rma l graphic set conta ins on l y 64 
This means that y o u n o w have 512 graphics a n d w i t h their inverse 
1024. This n o w turns the 81 in to a very powe r f u l computer w i t h a 
graphic set rarely f o und o n larger more expensive machines In the 
ROM are l owe r case letters, bombs, bullets, rockets, tanks, a complete 
set o f invaders graphics a n d that on l y accounts for abou t 50 o f them, 
there are still abou t 4 0 0 left (that may g ive y o u a n idea as to the scope of 
the n e w ROM) Howeve r , the modu le does no t finish there, it also has a 
spare holder o n the board w h i c h wi l l accept a further 4K of ROM/RAM 
This holder can be f ined w i t h a 1K/2K/RAM and can be used for user 
def inable graphics so y o u can create your o w n cus tom character sets 

!"#$!%&'($
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This is the toolkit w h i c h w o n acclaim in the feature m the Augus t 
1982 issue (pages 29 and 30) of Sinclair User "It is the most impressive 
program, fast in execut ion w i t h clear a n d f u l instructions . it stands ou t 
f rom the rest of the f ield." The ZXED is a powe r f u l editor for use o n the 
expanded ZX8I It is in tended for use b y the serious BASIC programmer 
and offers several useful a nd t ime saving features most helpful du r ing all 
stages of program development The facilities prov ided are as fo l lows: 
ALTER. BYTES COPY. DELETE. FIND. HELP. INSERT. KEEP. MOVE . 
RENUMBER A ND VERIFY The Spectrum Toolkit conta ins most o f t he 
features above plus autol ine numberer a n d append, a n d w i l l r un in the 
I6K and 48K spectrum. 

Bo th at 
on l y £6.95 

16/64 MEMORY 
FOR ZX 81 ^ ^ 

FLEXIBLE 
RIBBON 
CONNECTOR 

If y o u have ever had wh i t eou t s 
or system crashes this cou ld be 
the answer It stops the move-
men t be tween the computer a n d 
the RAM expansion, it is supplied 
w i t h a r ibbon. 6 inches long, w i t h 
a male connecto r at o n e end and 
a female at t he other, at on l y 

The above illustration shows the casing for the I6K or massive 64K 

!"#$%&$'#()*+,-./#
01234125#

4K TOOLKIT 4K GRAPHICS ROM £24.95 

MEMORY 
JKL#656728# 5"91:( ;7:# <==>?@#

The I6K used 4116 Dynamic Ram Chips. W e use the dynamic 
because they are much denser t han static ram a n d occupy less space. 
They are also much cheaper t han the equivalent p roduc t us ing the 
static Ram The Ram is manufactured w i t h h i gh qual i ty materials a n d 
uses high speed l ow powe r Rams It is supplied ready-built a n d on l y 
needs to be p lugged in to the rear of the compute r All the componen t s 
are fined in to holders This massive add o n memo ry w h i c h comes to 
you fully assembled and tested is the cheapest I6K memo ry available 
anywhere Position in memory f rom 163834 to 32768 (same as the 
Sinclair Memory ]# 'AB# C D : E 1 ( 5 3 F# <'? > ?@#

AGB#656728# 5"91:( ;7:# <@=>?@#

AM the above informat ion o n the I6K also applies to the 64K Memo r y 
Expansion, but the advantage lies in the 64K g iv ing nearly four times 
the memory This advanced model has 56K of usable memo ry In 
addition, the block f rom 8K to I6K can be swi tched out to enable the 
use of other add-ons. The graphics Rom is to be used in this area. 
Position m Memory : 8192-65536. The block f rom 81H2-16384 is 
switchable# A G B# C D : E 1 ( 5 3 F# < G ? > ? @#

¦ Please slate type of machine. w l * h Rom memory si/e. quant/ty ana place wnen ordennq 
Please send me <g> £ 

Please send me @ £ 

Please send me @ £ 
Please a d d o n £ 1.25 fo r PIP 
In enclose cheque/P O . p a y a b l e t o DKT r o n i c s t o t a l £ 
o r deb i t m y Access/Barc laycard f T T M i l 

S»gnature 
Name 
Address . 

Send to DK Tronics, 23 Sussex Road. Gorlesion. Gt Yarmouth. Norfolk. 
Tel: GC Yarmouth (0493) 602453 

+BH,-IJKL#
New colour brochure n ow jval l j fck- . *eod SA£ for quick re tu rn 
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«>NLY C7.50 incl. 

AVAILABLE FROM: CARNELL SOFTWARE. A Staunton Road. Slough. Berks. 

An epic role-playing 
adventure of fantasy 
in six programs. 

OR FROM: 
SOFTWARE SUPERMARKET. 87 Howard's Lane. London SW156NZ. (MAILORDER ONLY). 
MICROSTYLE OF BATH. 29 Belvedere. Lansdown, Bath. 
MICROWARE LEICESTER. 5 St. Peter's Lane. Leicester. 
BUFFER MICRO SHOP. 310 Streatham High Road, London SW16. 
ZEDEXTRA. 5 School Lane. Kinson, Bournemouth, Dorset. 
FAL SOFT COMPUTERS. 6 Stephney Pare. Bidock Water. Falmouth. Cornwall. 
AND OTHER GOOD MICROCOMPUTER STORES 
TRADE ENQUIRIES WELCOME. 
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FOLLOWING the success 
of our offer to members in 
October, we have decided 
to repeat the discount of 10 
percent on the fu l l range of 
hardware and software 
from Hilderbay. 

The items inc lude a 
number of business pro-
grams. such as# 8%5-611)#
$/69:#;6./-61 and# ;-+/+9%1#
8%/<#=.%152+2 both for the 
ZX-81 and the 48K Spec-
trum. There are other cas-

3+1*'-4%5# >2/# ?,,'-#
7-+9'# 7-+9'#

@AB#$7'9/-0&#
;-+/+9%1#7%/<# %.%152+2# C!DE""# C!FED"#
8%5-611# CGDE""# CGGED"#
$/69:#;6./-61# CGDE""# CGGED"#
H61*#I(%&'J# CAE""# CKEG"#
LMNA!#
O'%&29%.# CGDE""# CGGED"#
O0*('/# C!DE""# C!FED"#

;-+/+9%1#7%/<# %.%152+2# C!DE""# C!FED"#
P+.%.9+%1#8%9:# CAE""# CKEG"#
?7/+&%Q# C@"E""# CFRE""#
8%5-611# CGDE""# CGGED"#
$/69:#96./-61# CGDE""# CGGED"#
S+&'#T'*('-# C!DE""# C!FED"#
H61*# CRE""# CDE@"#
S%7'#%99'226-+'2#
=1+(.&'./#%.*# /'2/#9%22'//'# C@EU"# C@E@"#
T6%*+.(#%+*# CDEUD# CDEFD#
V+9-696&70/'-#S%7'#O66:# CFE!"# CGEA"#
8-'N7041+9%/+6.# 6,,'-#

S<'#H0+*'#/6#/<'#$7'9/-0&#
W?V# CGEUD#

V+:-6N('.# T+2/# ?,,'-#
7-+9'# 7-+9'#

$7'9/-0&#

$9-%&41'# CDED"# C@E@"#

V%2/'-9<'22#I@ABJ# CREUD# CDEDD#

$6-9'-'-X2#;%2/1'#I@ABJ# CRED"# CDEG"#

LMNA!#
$9-%&41'# CFEUD# CFE!D#

P-6(2# CFEUD# CFE!D#

O6&4'-# CFEUD# CFE!D#

8%+./&%Y'# CFEUD# CFE!D#

LM#;<'22# CRED"# CDEG"#

O-'%:60/# CFEUD# CFE!D#

$7%9'#Z.[%*'-2# CFEUD# CFE!D#

=2/'-6+*2# CFEUD# CFE!D#

S'&7'2/# CFEUD# CFE!D#

ZB# H%&'27%9:# CFEUD# CFE!D#

\'40(# CFEUD# CFE!D#

settes for the more serious 
user which are available 
only for the ZX-81, such as 
O0*('/ and# P +.%.9+% 1#
8%9:E#

In add i t ion , we can 
make a pre-publ icat ion 
offer on a book being pub-
lished shortly. Guide to the 
Spectrum R O M . I t i s n o t y e t 
generally avai lable but 
can be bought by members 
at the special price of 
£2.95. 
As usual, we are making 

two special offers and this 
month we have been able 
to obtain a special price on 
some of the best games 
software on the market. 
M i k r o - g en# ;<'22 and 
$9-%&41' are both highly-
rated cassettes and we 
have been able to obtain a 
discount of 20 percent on 
them and the rest of the 
company's range. 
I 

$+.91%+-#
<%2#+/#
96['-'*#
ALL THE cassette news-
l e t t e r s be i ng sent to 
members now have a pic-
ture of Clive Sinclair on the 
cover. That is the result of 
a program sent by one of 
the members. M Scott of 
Ga teshead . Tyne -and -
Wear. 
The program to print 

Clive's face was adapted 
from the entry from Scott, 
one of the oldest members 
of the growing Sinclair 
User Club. It was one of an 
increasing number of pro-
g rams be i ng sent by 
members. 

The printout of Clive is 
now l ikely to be on all the 
newsletters, which are sent 
every two months to keep 
everyone in the User Club 
up-to-date on what is hap-
pening. both in the club 
and the wor ld of Sinclair 
computers. 
The latest cassette \n-

cuntinued on page 10 

1 !"!#"$%&'()
*+$!)

I wish to join the Sinclair User Club and enclose 
&5 subscription of £12 

]%&'E E#

=**-'22#

Which computer do you own? 

LMNA! • Spectrum • 
Send your coupons to Sinclair User Club. 
ECC Publications.#F"NF! Islington Green. London 
]!# AO^E Cheques should be made payable to 
Sinclair User Club. 
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continued from page 9 
eludes another instalment 
of the course for learning 
machine code, as well as 
programs and news. There 
is a lso the s pe c i a l 
telephone number for the 
prob lem-answer ing ser-
vice which members can 
ring at any time for expert 
advice on diff icult ies they 

may be having. As readers 
o f Sinclair User, i n increas-
ing numbers, are learning, 
there are many advantages 
to be gained by being a 
member of the User Club. 

Apart f rom the cassette 
newsletter, they include 
regular discounts on a 
wide range of hardware 
and software. Each month 

there is a special offer. In 
the last few months it has 
included a reduction in the 
prices of most of the 
leading games programs 
on the market, the Kemp-
ston Kl ik keyboard and the 
fu l l range of Thu rna l l 
Electronics add-ons. 

This month's offer can 
be seen on the preceding 
page. 
The club also offers a 

service to help wi th the 
loading and saving of 

!"#$%#&'
Ay lesbury ZX Computer Club: Ken Knight . 22 Mount Street 
Ay lesbury (5181 or 630867). Meet ings: f i rs t Wednesday and t h i r d 
Thursday of the month. 
Doncaster and Dis t r ic t M i c r o Club: John Woods. 60 Dundas Road. 
Wheat ley. Doncaster DN2 4DR; (0302) 29357. 
Ed inburgh ZX Users' Club: J. Palmer (031 661 3183) or K M i t che l l 
(031 334 8483). Meet ings: second Wednesday of the month at 
Claremont Hotel . 
EZUG-Educat ional ZX-80/81 Users' Group: Er ic Deeson. Highgate 
School. B i rm ingham B12 9DS. 
Furness Computer Club: R J C Wade. 67 Sands Road. Ulverston. 
Cumbr ia (Ulver ton 55068). Meets every other week on Wednesday 
evenings. 
Glasgow ZX-80/81 Users' Club: Ian Wa t t . 107 Greenwood Road. 
Clarkston. Glasgow G76 7 LW(041 638 1241). Meet ings: second and 
four th monday of each month. 
Hassocks ZX M i c r o User Club. Sussex: Paul K ing (Hassocks 4530). 
Inverc lyde ZX-81 Users' Club: Robert Wa t t . 9 St. John's Road. 
Gourock, Renf rewsh i re , PA 19 1PL (Gourock 39967). Meet ings: 
Every other week on Monday at Greenock Society of the Deaf. Kel ly 
Street. Greenock. 
Keigh ley Compute r Club: Col in Pr ice. Redholt. Ingrow. Keighley 
(603133). 
Merseys ide Co-op ZX Users ' Group : Ke i th Dr iscol l . 53 Melv i l l e 
Road. Bootle. Merseys ide L20 6NE; 051-922 3163. 
Nat iona l ZX-80 and ZX81 Users' Club: 44-46 Ear ls Court Road. 
London W 8 6EJ. 
No r th He r t f o r dsh i r e Home Computer C lub: R Crutchf ie ld . 2 
Durham Road. Stevenage; Meet ings: f i r s t Fr iday of the month at the 
Settlement. Nevel ls Road. Le tchwor th . 
No r th London Hobby Computer Club: ZX users' group meets at 
Nor th London Polytechnic. Ho l loway Road. London N7 each 
Monday. 6pm. 
Not t ingham M i c r ocompu te r Club: ZX-80/81 users' group. G E 
Basford. 9 Holme Close. The Pastures. Woodborough. Not t ingham. 
Orp ing ton Computer Club: Roger Pyatt. 23 A runde l Dr ive, 
Orpington. Kent. (Orp ington 20281). 
Pe r t h a nd D i s t r i c t Am a t e u r C ompu t e r Soc ie t y : A l a s t a i r 
MacPherson. 154 Oakbank Road. Per th PH I 1HA (29633). 
Meetings: t h i r d Tuesday of each month at Hunters Lodge Mote l . 
Bankfoot. 
Scunthorpe ZX Club: C P Hazel ton. 26 Rilestone Place. Bottesford. 
Scunthorpe: (0724 63466). 
Shef f ie ld : And rew Moore. 1 Ket ton Avenue. Shef f ie ld S8 8PA 
wou ld l ike people in terested in s tar t ing a c lub in the area to contact 
h im enclosing a stamped-addressed envelope for detai ls . 
S i t t ingbourne: Anu rag V idya r t h i (0795 73149). Wou l d be in terested 
to hear f rom anyone who wan ts to s ta r t a c lub near the Medway 
towns. 

tapes. Many of the pro-
blems arise f rom tape 
heads be ing w rong l y -
aligned. We are able to of-
fer, for a nominal cost of 
£5, to re-align members' 
cassette heads. Further 
details can be obtained 
f rom the Sinclair User 
Club. 
The activities of the club 

are also dealt wi th each 
month in the special club 
pages, To take advantage 
of all the benefits, com-
plete the application form. 

• 
Swindon ZX Computer Club: And r ew Bar t le t t . 47 Grosvenor Road. 
Swindon. W i l t s SN l 4LT ; (0793) 3077. Month ly meetings and 
so f tware l i b ra ry . 
Thames Val ley ZX Users' Club: R ichard Shepherd. 22 Green Leys. 
Maidenhead. Berkshi re SL6 7EZ: (0628) 21107 (evenings and week-
ends). Hopes to s tar t meetings on a regu lar basis. 
Wo r l e Computer Club: S W Rabone. 18 Castle Road. Wor le . 
Wes ton-super -Mare BS22 9JW (Wes ton-super -Mare 513068). 
Meet ings: Woodspr ings Inn. Wor l e . on a l te rnate Mondays. 
ZX-A id : Conrad Roe. 25 Cher ry T ree Avenue. Wa l sa l l WS5 4LH 
(Walsa l l 25465). Please include sae. Meet ings tw ice monthly. 
ZX Guaranteed: G A Bobker. 29 Chadder ton Dr ive. Unswor th . Bury. 
Lancashi re. Exchanges in fo rmat ion and programs throughout the 
country . 
ZX-80/ZX81 Users' Club: PO Box 159. Kingston-on-Thames. A 
postal c lub. 

()*"+*%+'
Belgium, France. Luxembourg : C lub Sinc la i r , Raymond Betz, 38 
Chemin du Mou l i n 38. B-1328 Ohain. Belgium (322 6537468) 
Belgium. Nether lands : M ic rocompu te r Verenig ing BZW, Paul 
Glenisson. Pr iester de l 'Ep^est raat 14, B-1200 Brussels. Belgium 
(322 7349954) 
Denmark : Danmarks Na t iona l ZX-80/81 K lub (DNZK). Jens Larson. 
Skovmosevej 6.4200 Slagelese. post g i ro 1 46 24 66. 
ZX-Brugergruppen i Denmark . Boks 44. 2650 Hvidovre. Grat is 
medlem8kab og gra t is b lad t i l enhver interesseret . 
East Nether lands : Jonathon Meyer . Van Spaen St raat 22.6524 H.N. 
Ni jmegen; (080 223411). 
Germany: ZX-80 Club, a postal c lub; contact Thomas Jenczyk. 
Hameln. Postfach 65 D-3250 Hameln. Germany. 
Indonesia: Jakarta ZX-80/81 Users' Club. J.S. W i jaya , Jakarta. 
Indonesia. 
Republ ic o f I re land : I r i sh ZX-80/81 Users' Club. 73 Cnoc Cr ionain . 
Bai le A tha . C l ia th 1. 
Singapore: S inc la i r Users' Group: Er ic Mp r t ime r . 1D W i lme r Court . 
Leonie H i l l Road. Singapore. 
South A f r i c a : Johannesburg ZX80/81 Computer Users' Club: S 
Lucas, c/o Hoechst SA (Pty) Ltd. PO pox 8692. Johannesburg. 
Teaches Basic and machine code, in terest in ha rdwa re . 
Johannesburg ZX Users' Club: Lfinnftrt &R Fisher. PO Box 61446, 
Marsha l l s town . Johannesburg. 
Spain: Club Nac iona l de Usuar ios del ZX-81, Joseph-Oriol Tomas, 
Avda. de Mad r i d . No 203 207, 10. 3a esc. A Barcelona-14 Espana. 
In ternat iona l ZX Spect rum Club: Gabr ie) Indalec io Cano. Sardana. 
4 a t r ico 2a. San Andres de la Barca . Barcelona. Send in ternat iona l 
reply coupon. Produces a bi -monthly magazine. 
Un i ted States: Bay A rea ZX-80 User Group. 2660 Las Aromas. 
Oak land CA94611. ̶ Ha r v a r d Group. Bolton Road. Ha r v a r d MA 
01451; (617 456 3967). 
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Every P r i n t Pos i t ion 
numbered (704 items) 

BIG SIZE 16'/," x 11%" (A3) 100 pages. 
Trac ing Paper t o o ve r l a y and copy . 

Every H igh-Res. P lo t Pos i t i on n um b e r e d 
(45.056 Pixels). 

User definable grids per pad. 

I N P U T Lines s h o w n o n g r i ds , 

seven pens for each computer colour. 

Your new ZX Spectrum is literally packed with sophisticated graphics. 
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours. 
User-defined characters to name just a few! 
That's why we have picked the new Spectrum Print n" Plotter jotter 

with every facility to exploit your graphics to the full. 
After the first few weeks of "playing" with your computer you will want 

to get down to serious programming and planning in which professional^ 
locking graphics should play a major part. 
What better way to work it out than with a Print n' Plotter jotter? 

T h e p r o f e s s i o n a l p ad 
Print 'n' Plotter is not just another programming pad. 
Just look at the specifications: 
BIG SIZE 16,-. x I P / r , 100 Pages - 50 Print Grids and 50 High 

Resolution Rot Grids. 
Prmted on high-quality tracing paper, enabling you to overlay the pages 

for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc 
PRINT Grids show all numbered coordinates for the 704 screen 

positions, plus INPUT lines 
PLOT Grids show every numbered co-ordinate for the 45.056 Pixels! 
Each pad contains 600 user-definable grids for use with the BIN n. POKE 

USR' a" function. 
And the whole thing is fully bound with fly leaf cover and complete with 

a set of seven colour pens! 
T h e s i m p l e w a y t o g e t s e r i o u s 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Print n' Rotter and save all 
those errors! 
Take for instance the common CIRCLE. With a Jotter you can establish 

the exact screen location for the centre in seconds, and it will stop you 
running out of screen because of a too large radius. Working our DRAW is 
similar: pre-determme DRAW lines and PLOT pos«t»ons before you start. 
With a jotter you can build-up graphics using every facility with a direct 
co-ordination between each. 
For instance, correct PLOT OVER or PRINT OVER positions will be easy 

with a Jotter. 
S e * t h e s h ow f o r j u s t 9 5 p ! 

To demonstrate the graphic possibilities with the SPECTRUM JOTTER 
we have produced a cassette-based Demonstration program for only 9$ p 
(inc VAT and P&P) Why hot send for a copy, or order it together with 
your JOTTER? 

Jus t p a r t o f a r a nge o f Z X p r o d u c t s 
The Spectrum jotter is. of course, an upgraded version of our popular 

!"#$% &'()*% +)+% &,-**.'% /-**.'% 0)1% 2(,34 For Z X 8 I owne r s these are available 
by direct mail or through a growing number of retailers and compshops 
The ZX81 Jotter is a 100 page Graphics pad that exploits to the full the 
raphics facilities of that micro. ZX81 Film is a matt film version of the 
tter which is re-usable ahd ideal for copying' graphics. 
Our manual: "ZX Graphics programming mode easy" explains everything 

you need to know about using the ZX81 products, and when used in 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 

And for ZX users (whether Spectrum or ZX8 I ) we still market Printer 
Paper at £ I less than Sinclairs! 
Why not write and place your order today? Graphics can be a very 

serious subject . . . Print n" Rotter products can make it easier and 
better in a hundred ways you never thought possible! 

lau 

An illustrated leaflet is sent with all orders 
If you require a copy before ordering 
write enclosing a first class stamp 

To: Print n Ptotter Products (SB)' 9 Borough High Street 
London SEI Please forward me the following products 

. . ZX SPECTRUM JOTTERS @ £9 95 Pach 
ZX8l JOTTERS @ £3.50each 
ZX8I PLOTTER FILMS @ £2.25 each 

. GRAPHICS PROGRAMMING MADE EASY MANUALS @ £ I 50 e. 
. . . . PACKS OF ZX PRINTER PAPER (S ROLLS) @ L i0 9S per pack 
. . ZX SPECTRUM DEMOCASSETTES@95peach 

PLEASE NOTE ALL PRICES INCLUDE POST. PACKING AND VAT FOR 
U K DELIVERIES :Overseas should add 25% for additional Surface- Mam 

Remittance enclosed cwyable to Print'nTlotter Products. 
Please bill my Access/Barclaycard/Visa/Mastercard No: -

Name 

Address. 

+A#H'THKL'#'TM$FF'$B1UP!5 it* HtMO* <nt<' ,1PVF' W"XEG'JY'$"XXY' 6ZK[\F# ol * " 
/' =PHE['A#0#1')]<<' 234567.' 8 (9' ^' _&"#R'Y'!15)$:*$' H"#1"#'̀ ,Z' ^' U$"EQ#' ;1<#&1=' >X$G"'
^' @]5$N'HG$%E"J!$a,"J!AG[Zb' B!BR#$X""FH' C1Z1'^' T#[G!JcG',"JD"$%Z'dYEed#' 1GEJM' 0G#"'
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from 
J.K.GREYE SOFTWARE LTD 
THE HEU GEFIERRTIOFI5 OFTURRE HOUSE 
"Without question the finest machine code games available 
today::. J.N. ROWLAND Product Manager for W.H. SMITH. 

GAME8TAPC 1 for IK 
10 Games .ncl ASTEROIDS. 

only C3.96 
CODE. BOMBER. UFO. 

GUILLOTINE. KALEIDESCOPE. etc 
PROBABLY THE BEST VALUE I k TAPE AVAILABLE. 

We've done in Ik. games wfwch some of our competitors 
require 16k to do' 

GAMESTAPE 2 for 19K only f3.96 
•STARFK3HTER Superb machine code Space Battle Set 
against a background of twinkling stars, with stunning 
explosions - if you can hit the enemy' 
PYRAMID Can you move the Pyramid' Make a mistake and 
it will co!la»̃j! A Thinkers game 
ARTIST The ultimate Graphic Designers aid 8 Directions. 10 
Memo r y . SAVE. COPY. RUBOUT. CLS. etc. 

GAMESTAPE 3 for 1SK only £4.96 
•CATACOMBS A Mult. Level Graphics Adventure Each 
level can contain up to 9 Rooms. 8 Passages. 7 Monsters. 
Food. Gold. Traps. Phantoms, an Exit (to the next level!, 
and there's an infinite number of levels 
NOTE . . Thts is NOT one of the necessarily limited text 
Adventures as sold elsewhere 
"An excellent addictive game which wtH keep you amused 
for hours ' . COMPUTER & VIDEO GAMES 

GAMESTAPE 4 for 1SK _ 
•3D MONSTER MAZE The Game to Top All 

C4.96 
thers. 

Unbelievable Graphics! Can you find your way through the 
Ma;e? The EXIT is there somewhere, but then so «s a T REX, 
and its after YOU' All m 3D Ithe T REX w«« actually run 
towards you in full perspective!!, you've never seen anything 
like this before! 

"30 MONSTER MAZE >s the best game / have seen for the 
ZX81" . . COMPUTER b VIDEO GAMES 

*tf I had to choose /ust one programme to impress an audience with the capabilities of 
the ZX81. then J K Greta's 3D MONSTER MAZE would be the one without doubt' 

ZX COMPUTING "finftanr. br*art.br*enV" POPULAR COMPUTING WEEKl Y 

GAMESTAPE S for 1SK only £4.96 
•JO DEFENDER The Ultimate Space Game Super last 
Mach.ne Code 30 version o l the Arcade favourite You have 
to save yoor home planet from the marauding Alien Spacecraft 
This is a» m 30. your viewscreen shows you the view out 
of your fighters cockpit window. The backdrop moves when 
you turn, or fty up or down 18 flight directions!, just as if you 
were really flying itl But then YOU ARE' The Enemy Saucers 
wi t actually zoom towards you m 30. and shoot you if you let themi Your display 
tfidudas Score. Sh«td Strength. Altitude. Proximity. Forward Radar and your viewscreen. 
which shows your rout ing home planet, backdrop of Stars. Meteors. Explosions. 
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 
full 30! 
A SMASH HIT at the ZX Mlerofair (moet of the other sof tware houeee wan ted • 
copy I. a game not to be mteaed! 

GAMESTAPE • for 1K . only CI.96 

•BREAKOUT Super Fast Full Screen Display Game Your 
all time favounte with an added twist See how much Money 
you can win and watch the pounds convert to Dollars All 
in Mach.ne Code for Fast Action with 3 Speeds 2 Bat Sues 
and three angles of rebound! The best BREAKOUT around 
and at this pnca you can't go wrong' 

GAMES MARKED • INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 

(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTWARE LTD 
DEPT . S U . , 

16 B r e n d o n Close, O l d l a n d C o mm o n . B r i s t o l BS15 6QE 
CREDIT CARD SALES: Phone 01 -930 9232 (9 a.m. • 7 p.m.) 

FOR INSTANT DESPATCH 
If you prefer to see before buying, our range of GAMESTAPES 

are stocked by the following stores 
BUFFER MICROSHOP 
GAMER 
GEORGES 
MICROSTYLE 
MICROWARE 
SCREEN SCENE 
W.H SMITH 
ZEDXTRA 

374A Streatham High Rd.. London SW16 
24 Gloucester Rd . Brighton; 
89 Perk St.. Bristol. Avon. 
29 Belvedere. Lansdown Rd .8«th. Avon, 
131 Melton Rd.. Leicester, 
144 St Georges Rd.. Cheltenham. Glos, 
Over 200 Computer Branches,; 
5 School Lane. Kmson. Bournemouth. Dorset: 

T RADED EXPORT ENQUIRIES WELCOME 

F r o m W a r p 
F a c t o r E i g h t 

Lift-off into 
'83 with HI-STAK 
• makes your computing easier, faster, 

more reliable, less exhausting and simply 
more enjoyable 

• angles your computer neatly to the 
correct ergonomic position for the most 
efficient keyboard operation. 

• provides extra ventilation for hot ZX81's 
and Spectrums. 

• instantly applied 
• styled for '83. adds that professional look 

to your set up 
• precision injection moulded in quality 

ABS. non scratch - non slip base 

ZX81 
SPECTRUM 
VIC20 
TRS80 
NEW BRAIN 
JUPITER ACE 
Etc. 

Order f o rm . Please send me HI-STAK set(s) (at £3 .95 per 
set). I enclose cheque/P.O. for 

Name 

Address 

Post code 

To: Warp Factor Eight. Dept SU. 
6 Pelham Road. Braughing. Ware. Herts SG11 2QU. 

adopt electronic/ 
WO B B L Y ^ ^ 
R A M P A C K V / HAMLUk 

Q. What is 'wobbly rampack7 
54 Ask Sinclair Users. They will tell you about the programs they have lost due to 

intermittent loss of memory connection resulting in a program 'crash 
Oxidation of the tin plated edge connector is the root cause of the problem. The 
lack of mechanical attachment between the Rampack and the Computer 
aggrevates this condition. Slightest movement of the rampack can cause a 
program crash. Improvement of the Rampack case design will not completely cure 
the problem. 
RAML0K kit from ADAPT Electronics provides the complete cure. 
The kit replaces the tinned connector with a reliable high quality gold-plated 
version and provides an ingenious simple mechanical clamping device which 
clamps the Rampack to the Computer but is simple and easily released 
0 RAML0K kit is easily fitted roquiring no specialist knowledge or skills 
% No cutting or drilling necessary. 
# No special tools required just a soldering iron. 
0 Step by step instructions included. 
9 Access to the computer after modification is unaffected 
t Suits ZX81/80. Spectrum version available shortly. 
9 Suitable for all popular RAMPACKS including Sinclair 16K 

PRICE C7.S0 + 50p pftp inclusive 

Please send RAMLOK kits. 
I enclose cheque/ PO value  
Name 
Address 

ADAPT Electronics. 20 Starling Close. Buckhurst Hill, Essex IG9 5TN. 
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Because we know you're always looking for 

new ideas to make the most of your Sinclair 
computer, we're making sure you never run out 

of steam! 

Whether you're new to computing, or an old hand, you're 
certain to be an enthusiast. That's why we introduced 

S inc la i r User magazine for the latest news, techniques 
andenhancementstomatchyourenthusiasm(now with new 

'Spectrum CJser' supplement!)Next, i ts companion magazine, 
S inc la i r Programs, became an overnight success wi th 40 
NEW programs, ready for you to key, in every issue. 

Now the excit ing new Sinclair Projects completes your store of 
possibil it ies wi tha huge increase incomput ing potential for you 

to explore. 

Sinclair Projects is published on alternate months to Sinclair 
Programs, so there's a lways something new to test your skil l . But 

here's the best news: when you 
subscribe to all three Sinclair 
magazines, you get the first 
th ree issues of new Sin-
clair Projects abso lu te ly 
f ree! 

We know you'vegot big ideasabout your Sinclair. Makesureyou 
live up to them with t h ree fo l d computing pleasure. Fill out the 
order form now and we'll send you the first ideas-packed Sinclair 
Projects - hot off the press. 

Mail to: ECC Publications Limited; 30-3 1 Islington Green, 
London Ml 8BJ 

)G#!HKGE'5&%E f)D%! $ EPJ' 5&%Eg')G#!HKGE'TE"QEKJ&g' )G#!HKGE' TE"c%!$&'

Yes - I'd like to subscribe to: 
Sinclair CJser (12 issues - price £1 1 .00) including special 'Spectrum CJser' supplement in each issue. 
Sinclair Programs (6 issues - price £6 .60) 
Sinclair Projects(6 issues - price £6 .60 ) Remember you get the first three issues FREE if subscribing to all 

three magazines! 
I encloseachequefor£ (deduct £3 .30 from total cost if subscribing toal l three 

publications) 
Please charge my credit card Card name Number 

Name ' 
Address _ 

Just launched ̶ and out in December ̶ was 
S inc la i r Pro jec ts magazine, full of fascinating 

schemes to tax your skil ls and reveal the p rac t i ca l 
potential of your Sinclair in applications like con-

trol l ing lights, upgrading computer graphics, house-
hold security, and many more. 

S i g n a t u r e 
hX6'@IG&'"FF%E'KDDHG%&'$"'5i'&PO&!EGO%E&'"#HLR'1e%E&%K&'EK$%&'KeKGHKOH%'"#' E%bP%&$R'

Date 
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PS.S. bring you fast action,arcade style games, fantasy 

and sci-fi, plus exciting technology in machine 
program aids & hardware/software combinations 

QSave £15.95 
MANY THOUSANDS OF SATISFIEO CUSTOMERS NOW HAVE A H IGHLY REL IABLE LOADING SYSTEM 

WHICH OPERATES 16 TIMES FASTER THAN THE SINCLAIR SYSTEM' 

The news is that QSAVE has been improved for '83 
This is what you get: 
1. A cassette interface to improve the signal quali ty (essential if a high speed loader is to be reliable) which wi l l also 
improve the loading of your programs. The interface plugs into your ZX81 using the leads supplied and has been im-
proved to incorporate: AN AUTOMATIC LEVEL C0NTR0L . . . .AN OVERLOAD WARNING LIGHT... .A SAVE/ 
LOAD SWITCH (no unplugging of mic or earphone leads)....AN ON/OFF SWITCH (which doubles as a Reset switch). 
With these features loading is highly reliable (programs wi l l stil l load w i th a volume setting as LOW as 14). 
2. Highly sophisticated software which wi l l load and Save programs at 16 times their normal speed (i.e. 8K in 10 sees; 
48K in 110 sees). Programs can be named to allow a superfast fi le search through a tape. It works equally well w i th 
autorun programs, Basic or machine code. 
A TRUE verify feature is also provided - this allows you to verify that a 'SAVE'd program has 'SAVE'd properly 
BEFORE turning o f f the power and f inding all is lost. 
QSAVE wi l l operate w i th ANY memory, on ANY program length AND wi th your exist ing programs. 
A l l the above is contained in ViK of superbly easy to use Software. 

DEFGGHI' -12.1$"!'

SERVICES 

Krazy Kong £3.95 
Al l machine code version of the popular arcade game. 
This program has all the features of the original and 
is every bit as fast. 

Ghost Hunt 3.95 
Gobble you way through a Maze- Ghosts, power 
pills etc etc. very fast. 

Maze Drag Race 3.95 
Drive through a giant maze 9 times the size of the 
screen picking up points as you go - but watch 
out for the other cars, rocks oil & ice. A really 
superb M/C game. 

Alien 3.95 
Set on board the spaceship Nostrodamus.can you 
choose the right weapon to repel the alien before he 
kills your crew? 

DCoder 5.95 
Essentially a disassembler for your machine code 
but w i th one important difference - it wi l l relocate 
the code in whole or part to any other part of memory. 

Zonix 12.95 
Sound effects for your 2X81 are now available at 
a price you can af ford! Zonix is a hardware/software 
combinat ion that allows you to wr i te programs wi th 
real impact. The software includes two programs: 
a) A program set to produce bombs, missiles, fire 
engines, tunes, telephones and sirens. Also includes 
the faci l i ty to make your own. 
b) A program that turns your ZX81 into an elec-
tronic organ. 
The hardware is an amplifier w i th volume control 
and loudspeaker which simply plugs into the mic 
socket of your ZX81. The sounds can be actuated 
from wi th in your programs w i th a simple command. 
They can also be of various lengths so the l imi t is 
only your own imagination. 

MCoder £7.95 
This t ru ly amazing program is the most flexible 
compiler available for the ZX81 AND NOW THE 
SPECTRUM TOO!. 
MCoder wi l l instantly translate your slow basic 
programs into super fast machine code at the touch 
of a key. It is also extremely easy to use: just load 
MCoder (the ZX81 version is just 2K long.the spect-
rum versions 3K) and then wri te your basic program 
as normal or you can load a basic program from tape 
to save you retyping the whole thing. MCoder then 
allows you to run and debug the basic unt i l it is fault 
free. Now you can bring MCoder into operation 
using a print USR command the basic wi l l then be 
compiled into machine code as you watch!. 
On average MCoder wi l l increase the speed of basic 
programs 75 times. Both the ZX81 and the spectrum 
version wi l l handle 95% of all basic commands and 
is quite simply the best compiler on the market. 
Please state whether 16K or 48K when ordering the 
spectrum MCoder. 
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THE COMPUTER DIVISION of Sinclair Research has 
moved into new premises at Wil l is Road, Cambridge 
(above). An old factory, part of which can be seen on the 
right of the picture, has been completely refurbished. 
Z/# +2# /<'# ,+-2/# /+&'# 46/<# 2'9/+6.2# 6,# /<'# *+[+2+6.# _#
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SINCLAIR computers are 
moving into the health 
market. A series of pro-
grams has been launched 
by Eastmead Computer 
Sys tems i n t e n d e d to 
educate and advise on a 
comprehensive range of 
medical topics. 
The series is not intend-

ed to replace professional 
advice but to complement 
it by teaching people about 
preventat ive techniques 
and how to cope wi th pro-
blems when they arise. It is 
hoped that people w i l l be 
e n cou r aged to seek 
medical advice in cases 
when they might otherwise 
have delayed. 
Two of the cassettes have 

been avai lable for the 
ZX - 8 1 s ince b e f o r e 
Christmas. They deal w i th 
basic medicine and a sim-
p le sc reen ing system. 
There are plans to issue 
them later for the Spec-
trum. 
The series is based on the 

wr i t ings of Dr Vernon 
Coleman, au thor of a 
number of books and ar-
ticles on the subject. 

$7'9/-0&#(6'2#
6.#-'/%+1#2%1'#
THE SPECTRUM is now 
being sold over the counter 
in 65 major branches of W 
H Smith. Sales areas in-
clude Manchester, Birm-
ingham and south-east 
London. 

It was introduced into 
Smiths at the beginning of 
December and John Row-
land. market development 
manager , is op t im i s t i c 

P+9/+6.#7-+Y'#%`%-*'*#
THE FIRST Sinclair Prize 
for Fiction has been won 
by Hilda Berntein for her 
novel based on her ex-
perience of poli t ical con-
fl ict in South Afr ica. She 
wi l l receive £5.000 and 
Death is Part of t he Process 
is to be published soon by 
S i n c l a i r B r owne , the 
publishing house formed 
by C l i ve S inc la i r and 
Patrick Browne in 1981. 
Sinclair Research spon-

sored the prize for un-

publ ished wo rk to en-
courage " h i g h - q u a l i t y 
wr i t ing wi th contemporary 
s o c i a l a nd p o l i t i c a l 
relevance". After its suc-
cess in the first year it is in-
tended to continue w i th the 
award, which the com-
pany is conf ident w i l l 
become a major feature of 
the l i terary scene. 

It is part of the com-
pany's sponsorship of the 
arts which involves the 
support of many groups. 

about the new addit ion to 
the Smith computer range. 

"We are selling the Spec-
t rum on a permanent basis 
and we would like to sell 
periphals for the Spectrum 
when, and i f . they arr ive." 
he says. 
"We are also selling the 

Sinclair range of software 
to support the Spectrum 
and this is expanding all 
the t ime." 

The Smith move into 
selling the Spectrum has 
not slackened demand for 
the ZX-81 and its software. 
"We were surprised by the 
continuing demand for the 
ZX-81. Sales figures are on 
a level wi th this time last 
year," he says. 

Smith's range of soft-
ware now comprises more 
than 40 titles for the Spec-
trum and ZX-81. The com-
pany is also starting to sell 
accessories and books for 
both machines. 

]'`#26,/`%-'#9104#71%.2#
A NEW CLUB has been 
formed in the U.S. for 
owners of the TS-1000, the 
American equivalent of 
the ZX-81. The Run-it Soft-
ware Club is described by 
one of its organisers, Gayle 
Morse, as a program-of-
the-month club. If the soft-
ware which it presents is 
received well in the States, 
the club may also expand 
to cover the British market. 
Morse says: 

"The club was conceiv-
ed last August. We did 
some test market ing in 
November and December 
and launched our f irst 

catalogue wi th the January 
feature program". 
That program deals w i th 

buying and selling proper-
ty which Run-it has priced 
at $10.95. The suggested 
retail price is $16.95 and 
the regular Run-it price is 
$14.95. 
The Real Estate Advisor 

is just one sample of the 
quali ty of software which 
Run-it wants to market in 
the coming months. "Run-
it programs al l feature 
p ro fess iona l - l eve l p ro-
g ramming and c lear ly -
w r i t t e n manua ls , ' ' the 
company says. 

Regular selections in the 
catalogue wi l l have 10 and 
20 percent discounts each 
mon th but the Run- i t 
feature programs w i l l be 
priced at 30 or 40 percent 
off retail. The programs 
are wr i t ten by a combina-
t ion of staff and outside 
programmers. 

Indiv idual orders from 
Britain are welcome and 
further information can be 
o b t a i n e d f r om Run- i t 
Software Inc, 732 South 
Sherman. Chicago. Il l inois 
60605. 
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A FINAL decision is sti l l 
awaited on the demand for 
a year's ban on the import 
of microcomputers into 
Britain. The plea was made 
by a group of British micro 

manufacturers in a letter to 
the Prime Minister. An 
acknowledgment has been 
received and the manufac-
turers are now wait ing to 
see if there wi l l be any ac-

S<'#/<+.:+.(#3644+/#
ARTIFICIAL intell igence 
has reached the Spectrum, 
according to Nigel Searle, 
head of Sinclair Research 
computer division. Searle 
was ta lk ing about# S<'#
3644+/) a new 48K adven-
ture game from Melbourne 
House. 

A r t i f i c i a l in te l l igence 
gives a computer the ability 
to communicate with a user 
as if it had not been pro-

grammed to do so. In the 
case of The Hobbil, ar-
tif icial intelligence is ex-
hibited by the characters in 
the adventure which seem to 
act out normal lives which 
do not depend on how the 
player moves. 
The Hobbit forms part of 

a new line of Spectrum soft-
ware sold by Sinclair Resear-
ch. Other titles include 
Adventures A,B and C 

tion. 
The firms, known collec-

tively as the British Micro-
computer Manufacturers 
Group, are worr ied that 
imports could cause the 
British industry to be still-
born. 

A l t h o u g h S i n c l a i r 
Research is a member of 
the group, it has criticised 
the import ban call as be-
ing unhelpful. It would be 
better to dismantle con-
trols which inhibited the 
growth of the British in-
dustry. 

It is understood that of-
ficers of the BMMG are 
seeking a meeting w i th 
Clive Sinclair to try to 
resolve the differences. 

U%$$G#Q' KMKL'
F"E'K'Q""N'
&$KE$'
A RESIDENTIAL weekend 
course has been started for 
new owners of the ZX-81 
who are having di f f icul ty 
w i th the of f ic ia l manual. 
The course, at the Gains-
borough House Hotel, Kid-
derminster, costs £55 and 
inc ludes f u l l bed and 
board. There is accom-
modation for 20 people on 
each course and there is 15 
hours of hands-on ex-
perience on one of the 
hotels 20 ZX-81s. 

Fu r t he r i n f o r m a t i o n 
about the courses can be 
obtained from Christoper 
Dale. Gainsborough House 
Hotel. Bewdley Hil l . Kid-
derminster DY11 6BS. 

ZX SPECTR 
KEYBO 
PROGRAM 
SOUIfD 
BUSI 
MEMO 

Z X 8 I / 8 0 
SOFTWARE 

ZX SPECTRUM 
KEYBOARDS 
PROGRAM AIDS 
SOUND GENERATORS 
I BUSINESS PROGRAMS 

PRINTERS Z X 8 I / 8 0 
USER GROUPS SOFTWARE 
BOOKS 
CONSOLES 
GAMES 

MEMORY EXTENSIONS JOYSTICKS 

ZX SPECTRUM 
KEYBOARDS 

HARDWARE PROGRAM AIDS 
MONITORS SOUND GENERATORS 
MAGAZINES BUSINESS PROGRAMS 
COMPUTERS MEMORY EXTENSIONS 

@**P@%,,!"#$
!"#6QIRST-U#
If you own a ZX81 
or SPECTRUM ̶ or i f you're 
th ink ing o f buy ing for the first 
t i m e - the ZXMICROFAIR 
is not to be missed! 

There's l i terally every th ing 
for the beginner, amateur, 

enthusiast and professional. 
A fantastic range of products 

f rom both the established 
manufacturers and the newer ones! 

There's a br ing and buy sale and a complete show guide 
available on the day. 
It's a good day out and the oppor tun i ty o f learning everyth ing 
there is to k now about ZX Computers. 

The facilities at the hal l inc lude Bar. Restaurant and lots 
o f seating! 

Make a note o f it now, or wr i te to Mike Johnston, 
71 Park Lane. London N17 OHG for advance tickets 
(Cheques etc made payable to 
ZX MICROFAIR and please 
enclose S. A.E.) 

A t 8 0 p for adults ^ ^ 
and 50p for kids ^ ^ ^ f i t 
(under 14) it must l l ^ 1 1 1 -
be a bargain! 

ZX M CROFfllR 
).@'S36/5./2'8:$I^'+3C'B1/@*,5-@5/.-'B.--'-1+_1+' )CHj7<KJ[:DJ'

7:' )*+,-.*/'5)3/ February' 74=9 16 SM> 



FOR THE FIRST TIME 
ANYWHERE IN THE WORLD! 

*!2-0;0M1(
ON YOUR SINCLAIR ZX81 (16K) 

OR SPECTRUM 
USER PROMPTING PROGRAMS: merely key in birth informa-
tion as requested by the computer ̶ READ OUT (and/or PRINT 
OUT) what is normally the result of many hours of painstakingly 
tedious and complex mathematical calculations using tables, 

ephemera, etc. 
Cassette I ZODIAC I ONLY £10.00 

makes truly AVAILABLE AT YOUR FINGERTIPS 
THE SIDEREAL TIME OF BIRTH. 

THE ASCENDANT AND MIDHEAVEN in Sign. Degrees. Min-
utes. and Seconds for EQUAL HOUSE SYSTEM 

THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign, 
Degrees, and Minutes for the PLACIDEAN SYSTEM. 

THE SUN AND MOON POSITIONS In Sign. Degrees. Minutes 
and Seconds. 

ALL THE PLANETS POSITIONS in Sign. Degrees and Minutes. 
THE LUNAR NODE ̶ THE PART OF FORTUNE ̶ THE 
VERTEX. AND A HOST OF OTHER BIRTHCHART INFORMA-

TION AT THE TOUCH OF A KEY. 
Cassette II ZODIAC II ONLY £8.00 

GIVES YOU THE ASPECTS AND MIDPOINTS 
Cassette III For SPECTRUM !48Konlyl ONLY 15.00 

ZODIAC F 
Full combined program on one cassette 

Other programs in course of preparation include: PROGRES-
SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH 

TIME. etc. 

STELLAR SERVICES 
8 FIR TREE VALE, LEEDS LS17 7EY 

Tel: (0532) 692770 

ZX-81 
THE HOME DOCTOR SERIES 

Exciting Breakthrough In Home Health Advice 
Announcing the launch of a series of computer programs designed 
to educate and advise on a comprehensive range of medical topics 
whilst being FUN to use. 
The text has been prepared by Dr Vernon Coleman who writes from 
10 years experience in a busy general practice, and who is widely 
acclaimed for his many books on medical topics. 
The cassettes in the series cover the following topics: 
1. Basic Medicine 4. All About Children 
2. Mainly for Women 5. How Healthy Are You? 
3. Mainly for Men 6. 101 Home Nursing Tips 
The computer programs are not intended to replace professional 
medical advice but rather to complement this by educating users on 
preventive medicine and how to cope with medical problems when 
they arise. The programs would therefore be equally useful in 
schools, homes and in industrial applications as part of health 
screening programs. 
Each cassette costs £6.75 plus £0.45 postage and packing although 
as a special offer to Micro Decision readers all 6 cassettes are 
available for £35.75 post free. 
Users should indicate whether the cassettes are for VIC 20 or ZX81. 
VIC 20 owners require a 3K or 8K RAM pack and ZX81 owners 
require a 16K RAM pack to run all of the programs. 

Please allow 28 days for delivery. 

EASTMEAD COMPUTER SYSTEMS LTD. 
Ea s tmead Hou se , L y o n W a y . C ambe r l e y , 

Su r r e y GU16 5E2. 
Te l : 0276 682041/2. 

$8a;SW>V#b#LMA!#
)1S@C./3')5T3/A./i3@'

From hundreds of programs, we've selected the very best for your Spectrum or ZX81 
Our selection service is impartial - we make no programs It's free It saves you £££'s on 
stamps and mistakes And we usually despatch your order within 48 hours' 
FREE, detailed Top 20 listing for your computer with your order 

I,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,, )T3,@/5A'1+-2'
BC/DE%F the one cassette that 1 would buy an exceptional program'% !/0%
Our best-seller All m/code 9 speeds 15 mazes - demo run of any one A winner 
(Campbell Systems) 16/48K SPECTRUM £595 
)*G$&',* ' Lightning reflexes are needed"-£"&C Ail m/code Defender-style program 
Full arcade features as you kill the aliens with laser bolts and smart bombs 
(Silver9oft) 16/48K SPECTRUM £5.95 
.D,H'*,. Latest twist in the maze game'% /12 Help Eddie light up his mansion 
outwit the 4 ghosts Beautiful graphics, multi-level, on-screen score and freeze feature 
(Bug-Byte) 16/48K SPECTRUM £8 00 
'&E,B%', Breathtaking 4D adventure Hi-speed graphics The best graphical game I 
have seen on any micro" • (Interface) FREE training program and keyboard overlay Great 
(Quicksilva)$ IJK$8<36L £6 95 

7:i'k?=7'1+-2RRR'
'*%+,* "Fantastic 48K graphic adventure original and entertaining' - S U Loads in 
3 x 16K chapters Beautiful (Pixel) £10 50 
-*)BB,* Addictive. Great graphics Moving cars. logs, diving turtles alligators • watch 
out for the snake1 All m/code On-screen score, hi-score timing Hall of fame (DJL) £5 95 
D&/)' Brilliant flight simulauon. written by a pilot 7 modes, including Autopilot demo 
Learn to take-off. land, direction-find (Hewson) £5.95 
.'%*$.)HH,* Exciting new soccer simulauon You plan the moves and watch the pday 
Great high-speed graphics (Watson) £5 95 

eeeaeeseeeeaaeeeeeeeeaaeeeaeeeeeeeee S1/';=i')T3,@/5A'.+_'k?=77:i'
G/%HK$H*#.'%/ More variety than any other Sinclair adventure From the people who 
wrote Volcanic Dungeon'. 180K of Spectrum program loads in 6 chapters Over 100K for 
ZX81 loads in 7 chapters (Carnell) £7 50 
D&E%F&% An adventure enthusiast's dream" -%/12 And you may win the £6.000 
Golden Sundial of PI Best use of music and graphics we've seen lor the Spectrum 
Brilliant on ZX81 (Automata) Spectrum £1000 16KZX81,£8 00 
H",.. "The standard for ZX chess" -%34%/567 7 play levels, all legal moves, position 
analysis, recommended move option Spectrum version has beautiful graphic chessmen 
(Artie) Spectrum, £9 45 16K ZX81. £9 95 

Please post to Software Supermarket, 87 Howards Lane. London SW15 6NZ 

Please send me the following (No) programs for my 
ZX8116K/Spectium 16K/Specttum 48K 

1 enclose my cheque'PO for £ made payable to Software Supermarket 

Name 

Address 

Postcode 

Please complete carefully in block capitals If we can t read it you won t get it For 
1 program, please add 50p p & p 2 or more programs p & p free 
-8A1M=<$8AN1AO$ P312>1$ 2NN$ QRP$P1A$ 42P1L$

Piogtam Name Computet Pi ice 

ISU3) 

Add 50p p&p if o»dm i t only orw tape 

ToulOtdec 

ISU3) 

Add 50p p&p if o»dm i t only orw tape 

ToulOtdec 

)1S@C./3' )5T3/A./i3@'
Your one-stop shop for the best Sinclair Programs 

)*+,-.*/'5)3/' S%OEPKEL'74=9' 7> SM> 
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British made, high quality, 
add-on memory at affordable 
prices. Fully guaranteed. 

> < ? Ram Pack @ 9 A$ B8$
> < ? Expandable internally by r \ r -

p lug- in module to ful l 32k £ 2 9 ' 9 5 
Expansion module$ @>CDB8$

LM U U$ &EFGHIFJK$ /ILM$
)GNFOGPPMO$ !GO$'JNKPIJO$ QRA>$

C@UNUDP lus £2 95 P&P 
• DATA PROCESSING - sof tware control of up to four 
tape recorders 

• RS232C INTERFACE - al lowing connection w i t h 
any such printer using the full ASCII character code 

• AUTOMATIC TAPE COPY - copy a data file 
regardless of your memory capacity 

• TAPE BLOCK SKIP - w i thou t destroying the contents 
of RAM • ZX99 SOFTWARE AVAILABLE 

Contact us for details of 
all personal comput ing 

accessories and a ful l range 
of so f tware including Quantec 

Distr ibutors of KAYDE products 

*6/6N6cc'//'d#
44. Shro ton Street 

London NW1 
Telephone (01)258 0409 

)GHLEFMO$ )ISSMFFMS$
High quality. AGFA tape, screw assembled cassettes 
w i t h library boxes 

S$Q$T$UVP$ S 3 Q TIWP$
S 3RTUXP$ SYR TIUP$
S 3YTIRP$ SYQTIQP$

S UR TIZP$

)ISSMFFM$ TMIUS$
BBC1 7p i n t o 2 x3 5mm.1x2-5mm 2 
BBC 2 7pinto 5pin & 1x2 5mm £2 50 
DRAGON 5p in to 2 x 3 5mm ,1 x 2 5mm £2 

*MVGPVJNW$)ISSMFFM$ *IK?S$
SINGLE -
DOUBLE -
TREBLE -
QUAD -

p )RDE ORDER FORM 

£2.99 (holds 32 tapes or 20 in cases) 
£5.99 (holds 64 tapes or 40 in cases) 
£8.99 (holds 96 tapes or 60 in cases) 
£11.99 (holds 128.tapes or 80 in cases) 

Dept.USI Data-Asset te 
4 4 Shroton Street. London NW1 

%'
%'

lTf:M NO fRICE TOTAL 

P&P 10% (min. charge £1.50) 

Charge my Access Visa no: 

Signed Name 
Address 

%'
%'

7=' )*+,-.*/'5)3/' S%OEPKEL'74=9 18 SM> 
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I MUST gently remonstrate 
w i t h B i l l M a r t i n and 
Sandra Mason for their 
somewhat dismissive and 
derogatory statement in 
your November issue that 
people over 60 years of age 
are un l i ke ly to buy a 
microcomputer. 
I am 67 Vi and my son 

bought a ZX-81 about 18 
months ago. In July he 
bought another computer 
and gave the ZX-81 to me. 
I became addicted and 

when, about six weeks ago, 
the ZX-81 developed a 
fault ̶ it got stuck in the 
red s h i f t a nd the K 

intermittently changes to F 
̶ I o r d e r e d a new 
Spectrum, w i th which I 
now play happily. 
If anyone can tell me 

how I can rectify cheaply 
the fault on the ZX-81 I 
shall be very grateful, as I 
can then pass it to another 
potential addict. There are 

surely a number of people 
my age who have found in 
m i c r o c om p u t e r s an 
a b s o r b i n g h o b b y f o r 
retirement. 

I nc i den ta l l y . I agree 
w i th your correspondent K 
Watson that programs in 
Sinclair User a n d Sinclair 
Programs are f requent ly 
p o o r l y p r i n t e d and 
u n u s a b l e . P lease 
remember that people 
capable of dec ipher ing 
poor p r i n t are adept 
enough to wri te their own 
programs. I have a number 
of books of programs for 
ZX-81. which are printed 
normally, so why cannot 
you do the same and help 
us oldsters? 

a#e# =.2'11)#
;6`'2)# Z6eE#

I FEEL I must refute the 
opinion of Messrs Mart in 
and Mason ̶ Futurology. 
September ̶ that house-
holders over 60 years old 
are too mean to buy a 
computer cost ing more 
than £10.1 know of at least 
three in Caernarvon who 
are Sinclair users. I have a 
Spectrum and two are on 
the wait ing list. Or perhaps 
they think we are too old to 
understand them? We may 
be slower but we get there 
in the end. 

Reference Promises , 
Promises. My enquiries to 

S i n c l a i r have been 
p r omp t l y and po l i t e l y 
answered, both by sales 
and t e c h n i c a l 
departments, apart f rom 
late delivery, I have no 
complaints. 

P#$&%11'5)#
T1%.,%(1%.)#
;%'-.%-[6.E#

F8<T@8::31$
>83;4M8<$
HERE IS an idea to stop 
RAM pack wobble on the 
ZX-81. Simply stick the 
RAM pack to the computer 
wi th small pieces of Velcro 
fastening tape placed bet-
ween the two units. It also 
works w i th the memopack. 

S-'[6-#]'%1')#
P61:'2/6.')#B'./)#

-88N$?8A$
458;=54$
I HAVE seen advertise-
ments in your magazine 
and others regarding other 
p rogramming languages 
for the ZX-81 and Spec-
trum. The Art ie Computing 
software house wi th its ZX 
F o r t h at £35 is one 
example. 

I have yet to see a review 
or assessment of their 
value or qual i ty in any 
magazine. Your comments 

or a review or assessments 
w o u l d be m u c h ap-
preciated. 

e#a#W6('-2)#
\%('.<%&)#a22'QE#

THE SPECTRUM program-
ming manua l l ists the 
Microdr ive keywords but 
does not explain their use. 
Could you pub l i sh an 
article explaining how the 
Microdrives w i l l operate. 

8#O%.:'2)#
\'4'.<%&)# $0,,61:E#

• Thank you for your 
comments. All the sugges-
t i ons are being considered 
for future articles. 

.P2S1N$ 8;4$
@M45$ S8772>$
I F IND that what the 
manual says ̶ page 200 ̶ 
is not what happens in 
practice w i th my ZX-81; 
for commas in print state-
ments, the rules are: 
Each comma causes a 

space to be printed at the 
print position in force im-
mediately before the com-
ma is acted on. 

Each comma moves the 
print position to the next 
column 0 throwing a new 
line ̶ or the next column 
16. Here is a demonstra-
tion program: 
10 FOR 1 = 1 TO 64 
20 PRINT 
30 NEXT I 
40 PRINT AT 0.15,,,"O" 
which shows that line 40 
prints three spaces at (0.15) 
(0.16) (1,0) and 0 at (1.16). 

e#a#S<6&26.)#
=1*'40-(<)#
$0,,61:E#

'2[M<=$
451$E&H$
AFTER many days spent 
vainly attempting to SAVE 
and/or veri fy on my Spec-
trum, using three different 

continued on page 20 
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continued from page 19 

cassette recorders, al l of 
which would LOAD easily, 
I accidentally found a solu-
tion. 
No matter whether 1 

want to SAVE, VERIFY or 
LOAD. I ignore the MIC 
socket and always use the 
EAR socke t w i t h , o f 
course, the EAR or MIC 
socket on the recorder. 
Success every time. 
This is obviously con-

trary to the Spectrum in-
struction manual. Is my 
Spectrum faul ty? Have 
many/any other Spectrum 
users had the same pro-
blem/solution? 

$#;#;-%Q,6-*)#
=.*6['-)# 3%&72<+-'#

•Sinclair Research says 
that the Spectrum pro-
bably has a faulty M I C 
socket and should be 
returned f o r replacement. 

.P1S4A;7$
27P3M?M1N$
I AM the owner of a 
Spectrum and am wr i t ing 
to inform you how power-
ful the Ear output of the 
Spectrum is. I have a 
mon o t o n e casse t te 
recorder and I have found 
that if I connect a lead f rom 
the Spectrum Ear socket in-
to the Ext Sp of my 
recorder, the sound is 
much amplif ied. 
There is not only sound 

coming louder f rom the 
recorder but the computer 
sound, too. 

When connecting the 
lead to the recorder, the 
jack plug should be pushed 
only halfway into the Ext 
Sp socket. Some f iddl ing 
may have to be done to 
achieve the ampl i f icat ion 
but the difference can easi-
ly be distinguished. 

V#3%`'2)#
a15)#;%&42E#

S-5+.(#/6#/%7'#
4'2/#-'96-*'-#
YOUR ARTICLE Finding 
better ways of storing on 
tape, October 1982, fai led 
to provide a practical con-
clusion. i.e., a list of ap-
proved or recommended 
casset te r e co rde r s . I f 
washing machine manu-
facturers can recommend 
washing powders, surely 
computer manufactures 
can provide a similar ser-
vice on cassette recorders? 

I part icular ly wish to 
know whether a Philips 
D6310 cassette recorder is 
compatible w i th the ZX 
Spectrum which I am pa-
t iontly wai t ing to receive. 

8\#;0-+')#
B+.(2#T5..)#
]6-,61:E#

• We d i d not give a list as it 
is impossible to test all the 
recorders on the market 
and so any list would in -
e v i t a b l y exclude ones 
which worked and include 
others which, because of 
the reasons expressed in 
the article, might no t w o r k 
in a particular instance. 
Sinclair Research informs 
us t ha t its engineers have 
yet to find a machine with 
a 3.5mm. jack, MIC and 
EAR sockets which does 
not work with the Spec-
trum. 

,P5171AM>$
P;4$ AM=54$
THANK YOU for pr int ing 
reviews of our Ephemeris 
and Lynchmob programs 
in your superb Christmas 
number. May we ask you to 
publish this letter to cor-
rect two slight errors?. 
Our Ephemer is p ro -

grams for the ZX-81 and 

Spectrum are intended for 
all those wi th a scientific 
interest in the solar system 
and w i l l appeal to amateur 
astronomers rather than 
astrologers. The prices of 
the programs are £6.90 for 
the ZX-81 version and 
£7.90 for the Spectrum ver-
sion. 

Our fun educat iona l 
game of Lynchmob is pric-
ed at £4.95 (ZX-81 16K) 
and £6.50 (Spectrum 16K). 
The p r i c e s a re a l l -
inclusive. 

;<-+2/+.'#3+.')#
O-+*('#$6,/`%-')#

$/69:76-/)#
;<'2<+-'E#

/8<N8<$ GAMN=1$
?M<N>$?298;A$

i W ^ G M E !"

m A O a m i 
X$

SM >T l u 

THANK YOU fo r the 
London Bridge program in 
the Christmas edition. It 
was lovely. I beat your 
score of 1,700 by scoring 
2,050. There was one brick 
left when I fell in to the 
water. I am only eight 
years old. Has anyone 
bea ten my new h i gh 
score?. 

I also l ike Phasor when 
the alien hits you. 

?`'.#]0-2')#
;%&4-+*('E#

B271>$<84$
?8A$ >231$
I WOULD appreciate it if 
y ou w o u l d pub l i s h a 
retraction of a review you 
did a few months ago of a 
collection of my games 
sent to you for publication. 
It impl ied that I could sup-
ply the cassettes commer-
cial ly which I cannot do. 

I am s t i l l r ece i v i ng 
orders and it is costing me a 
good deal of money to 
return cheques and ex-
plain the situation. 

\ E#3'%1'5)#
RF#;'*%-# =['.0')#

;62'1'5)#
e'2/# V+*1%.*2E#

G;=$ ?12A1N$
M<$ .P1S4A;7$
I OWN a Spectrum on 
wh ich I seem to have 
discovered a bug. I would 
be interested to know if 
o t h e r r e ade r s have 
repor ted any p rob lem, 
since I cannot get a reply 
f rom Sinclair on the mat-
ter. 
The INKEY $ function 

does not appear to work 
correctly, e.g., 

10 Pause O: Let i$ + 
INKEY $ 

20 If i$ = " a " t h e n . . . 
30 If i$ = " b " t h e n . . . 
The above fails to run 

past the INKEY $ state-
ment. 

Similar pieces of pro-
gram, for example in the 
"D raw " program on the 
Horizons pack, also crash 
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O%9<2#9<6-*#2:+11#
.''*'*#,6-#:'52#

the program. Replacing the 
above with: 
10 Poke 23560. 0 (sys. 
variable ̶ last key) 

20 Pause O: Let i$ = 
CHR$ PEEK 23560 . . . 
works fine. 

Do I have a ROM bug? 
V# =*969:)#

O-%+./-'')#a22'QE#

9 Accord in g to a Sinclair 
Research spokes man, you 
do not have a bug. He adds 
that Pause 0 will wait until 
a key is pressed. 

DA8=A27$
>58A42=1$
I WISH to complain at the 
lack of Spectrum programs 
in December in your Pro-
gram Printout. I know that 
some of the programs 
listed can run on the Spec-
trum wi th some modifica-
tions but that is beside the 
point. Your publication is 
normally very good but 
shou ld ca t e r f o r a l l 
Sinclair users every mon-
th. in articles and pro-
grams. 
I was so r ry to see 

Specfrum User absorbed 
into the main body of the 
magazine but concede to 
your reasons. 
Your software reviews 

are excellent but I think 
you could do wi th a l i t t le 
more in-depth hardware 
reviews, i.e., comparative 
merits of 10 types of RAM 
or keyboard, for example. 

]+9<61%2#e-+(</)#
T'+9'2/'-E#

• We apologise for the 

lack of S p e c t r um programs 
in the December issue, due 
to an oversight. We had, 
however, a number of a r -
t i c les o f interest to Spec-
trum owners, including a 
review of the Sinclair 
range of software. We 
acknowledge your com-
ments about possible 
r e v i ews and will bear them 
in mind. 

DAM<41A$ ?;71>$
52A7$ \;1A6$
CAN YOU tell me if there 
are any harmful effects 
f rom breathing the fumes 
given off by the Sinclair 
printer? 

8#V%//<'`2)#
3%&72/'%*)# ]eFE#

•None of which we are 
aware. 

I HAVE not had my Spec-
trum very long. It is sti l l 
having teething troubles 
wi th me but one thing is 
already obvious ̶ that the 
approach to the keyboard 
has to be not that of a 
touch-typist, but rather of 
an organist wi th all J S 
Bach's ski l l in p laying 
chords. 

How he would have ap-
preciated the power of this 
great l itt le four-decker in-
strument. though I suspect 
that he would have had 
two shift tabs brought out 
under his thumbs. 

;#W#?2`+.)#
;<-+2/9<0-9<)# \6-2'/E#

.;??1A1A>]$S3;:$
N8<24M8<$ P312$
I HAVE just read the 
November issue of Sinclair 
User, in par t icu lar the 
latest batch of letters f rom 
members of the Sinclair 
Sufferers' Club. As an ear-

;6*'#2'Q+2/2#-01'#
WHILE READ ING the 
article on code junkies ̶ 
December. 1982 issue ̶ 
my e n j o yme n t was 
dampened once more by 
the assumption that only 
young males are now striv-
ing at school. Scouts and in 
cricket clubs to gain the 
T 

J H . . . U K E 
L S O H . ' 

ly sufferer myself, I felt 
moved to make an obser-
vation which might benefit 
Uncle Clive. 

As the average member 
of SSC has to wait in the 
region of three months 
before receiving an order, 
would it not be a good idea 
to invest all that money for 
three months and donate 
the interest to a wel l-
known charity? 
Also bearing in mind the 

number of complaints you 
h a ve r e c e i v e d abou t 
delays of Sinclair products 
does anyone know of a 
case where the company 
managed to deliver wi th in 
28 days? 

W#e<+/'<'%*E#
?*+<%&)# 3%&72<+-'E#

&N1<4M46$
PA8:317$

social experience to f i t 
them for a sparkl ing career 
in computing. 

My children, a gir l and a 
boy. buy this magazine bet-
ween them each month 
and they are equally in-
terested in computers , 
mathematics, the Beano, 
Scouts/Guides, ne tba l l / 
cricket. When my daughter 
reads this art ic le once 
again she w i l l get the 
message ̶ boys on ly . 
From Ladybird books to 
Sinclair User, t he me a n i n g 
seems to be clear. Sad? 

^#a#V# P-%*(1'5)#
$/-%/,6-*N076.N=[6.)#

e%-`+9:2<+-'E#

FOR EIGHT weeks Oxford 
Computer Publishing has 
been a d v e r t i s i n g i n 
Sinclair User M a c h i n e 
Code Test Tools and in-
vi t ing orders to PO Box 99. 
Oxford. The dymostickers 
identi fying customers of 
Box 99 at Oxford Post Of-
fice fell f rom the boxes, ac-
cording to the Post Office, 
and OCP orders were sent 
to the previous owner of 
Box 99. 
OCP therefore is appeal-

ing to customers, w i t h 
apologies, to persevere 
and to telephone orders to 
its off ice address. 0753 
888866. or to post orders to 
4 High Street. Chalfont St. 
Peter. Bucks SL9 9QB. 

O#]# W+9<%-*26.)#
\+-'9/6-#

?Q,6-*# ;6&70/'-#
8041+2<+.+.(E#
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MEMOPAK 1 6K For those just sett ing out on the road to 
real comput ing, this pack t ransforms the ZX81 f rom a toy to a 
powerfu l computer . Data storage, extended p rog ramming and 
complex displays become feasible. 
For even greater capacity, memory packs can be added 
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and 
the MEMOPAK 64K offer large memor ies at economical prices. 

MEMOCALC The screen display behaves as a 'w indow ' on 
a large sheet of paper on wh ich a table of numbers is laid out . 
The max imum size of the table is determined by the memory 
capacity, and w i th a MEMOPAK 64K a table of up to 7000 
numbers wi th up to 250 rows or 99 co lumns can be specif ied. 
Each location in the table can be either a number wh ich is keyed 
in or a formula wh ich generates a number . Every t ime the 
command to 'calculate' is given, all the formulae in the table are 
re-evaluated. Spreadsheet analysis started as an aid to 
cash-flow analysis, but this power fu l too l has now been 
generalised and MEMOCALC w i th its special abi l i ty to per form 
iterative calculations is invaluable in the per formance of 
numerical tasks. 

N(

The Memotech approach to m ic rocompu t ing is to take the wel l -proven 
and popular ZX81 as the heart of a modu la r system. This small 
computer houses the power fu l Z80A processing unit and acts as the 
central processor modu l e th rough wh ich the MEMOPAKS operate. 
Memotech has a reputat ion for professional qual i ty, produc ing units 
which are designed to f i t perfectly, to look wel l -balanced, and to work 
eff iciently and rel iably. 
The modular approach gives ZX81 owners the f reedom to design the 
system they really need. Furthermore, the in tercompat ib i l i ty of the 
modules ensures that later addi t ions w i l l click straight in, to give you a 
system that g rows w i t h your ambi t ions and abil i t ies. 
As one example, a sys tem w i t h 16K of memory and MEMOCALC is all 
that is required to pe r fo rm sophist icated numer ica l calculat ions g iv ing 
the same results as a compute r at 10 t imes the price. The prob lem may 
be as compl icated as a cash f l ow or product ion schedule, or as s imple 
as household accounts or pocket money budget ing. If the bank 
manager wants to see the cash f low, then a single print instruct ion to 
the Centronics l/F w i l l g ive a pr in tout wh ich is more than acceptable to 
any bank. 
The example system wh i ch is shown, on the other hand, wou ld satisfy 
the needs of someone who wan ted to enter data via a l ight- touch 
keyboard, construct and label graphs, and then copy the screen to an 
80-column printer. On ly 16K of memory is used here but w i th 
addit ional memory , mo re than one v ideo page can be stored. Up to 7 
successive pages can be d isp layed cycl icly to give an imated displays. 

16K £26.00 O( £3.90 VAT £29.90 
32K £43.43 O( £6.52 VAT £49.95 
64 K £68.70 + £10.30 VAT £79.00 
HRG £34.70 O( £5.20 VAT £39.90 
Cl/F £34.70 O( £5.20 VAT £39.90 

MEMOCALC £26.00 O( £3.90 VAT £29.90 
Z80 ASSEMBLER £26.00 O( £3.90 VAT £29.90 

KEYBOARD 
WITH BUFFER £43.43 O( £6.52 VAT £49.95 

' - T i r V ' » -
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,+,-/+)#$YMZ[GIOU The l ight- touch posit ive stop 
keys of this elegant typewr i ter-p i tch keyboard a l low you to work 
faster, more accurately and more conf ident ly. To speed you 
along we have added an extra SHIFT key to the array at top right. 
The keyboard is attached by a cable to the Keyboard Buffer 
wh ich fits in amongst your other Memopaks or straight onto the 
back of your ZX81. 

,+,-4&Y$ )MNFOGNJKS$ P"\ The BASIC commands 
LPRINT, LUST and COPY are used to print on any 
CENTRONICS type pr inter. Al l ASCII characters are generated 
and translat ion takes place automat ical ly w i th in the pack 
Reverse capitals give lower case. Addi t iona l facil i t ies a l low high 
resolut ion pr int ing. The ful l capabil i t ies of your printer are now 
under the control of the ZX81. 

,+,-4&Y$#*= This pack breaks down the constraints 
imposed by operat ing at the ZX81 character level and al lows 
high definit ion displays to be generated. Al l 248 x 192 
individual pixels can be contro l led using s imple commands, 
and the built in sof tware enables the user to work interactively 
at the dot, line, character, block and page levels. Scrol l ing, 
flashing and animat ion are all here. 

QA]$&SSMH[PMO This click-in EPROM 
based pack accepts standard Z80 assembly language 
mnemonics to al low you to wr i te faster and more compact 
programs. It has its own ADD. EDIT, LIST. ASSM and QUIT 
functions, the editor a l lowing insert ion, delet ion, automat ic line 
renumbering and error checking. Source code and object code 
listings can be displayed and pr in ted in decimal or hex format. 

To ensure that your expectat ions are realised, care is taken at every 
stage to design features into the system to anticipate your f rustrat ions 
and to forestall them. For example : 
A) Memories are cumulat ive e.g. 16K and 32K can be added to the 
MEMOPAK 16K or even to the Sinclair 16K RAM pack. 
B) The HRG f i rmware al lows common l y used construct ions (such as 
scrolling, shading and label l ing graphs), wh ich migh t otherwise be 
beyond the user's p rogramming capabil i t ies, to be evoked by a few 
simple commands. 
C) The Centronics I F converts ZX81 character codes into ASCII and 
extends the print line to the w id th of the printer, sti l l using the LLIST, 
LPRINT and COPY commands. 
Looking forward, Memotech wi l l cont inue to back the ZX81 th rough 
1983 wi th fast storage devices, pressure sensit ive electronic d rawing 
boards and more software packs inc luding a wordprocessor and an 
RS232 interface. 

MEMOPAKS may be ordered by post {cheque. Access. Barclaycard 
quoting number) or by telephone. Please make cheques payable to 
Memotech Ltd. and please include C2.00 per unit for packaging and 
postage inland (overseas £3.00). 

We want to be sure you are satisf ied w i t h your Memopak - so we offer 
a 14-day money back guarantee on all our products. 

&.6Sa9.#
MEMOTECH LIMITED, WITNEY, OXON. 0X8 6BX 
TELEPHONE (0993) 2977 TELEX 83372 MEMTEC G 
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ZX81/SPECTRUM 

ARCADE GAMES 
ZX INVASION FORCE 

M C \ J \ J (2X81) 
Use your sk i l l to f i re t h rough 
the energy band to des t roy 
the menac i ng a l ien sh ip ̶ 
£3.95 
SPEC INVADERS 

M C j ! ^ - SPEC GOBBLEMAN 
These exc i t i ng high-
speed c lass ic games 

incorporate h i - reso lu t iongraph ics and 
sound to br ing you the best in arcade 
ac t ion at on ly £4.95 each (16M8K) 

SPEC FROG 5 /SHOWDOWN 
PJKQRSLT(
Hop across the dangerous 

V ̶ - " r o a d avo id ing the lethal cars, 
then lorr ies. Go back to the 

wi ld west for a gun f igh t bat t le amongs t 
cact i and wagons. Features inc lude 
western mus ic . £4.95 
^ ^ ^ NAMTIR RAIDERS (ZX81) 
• T l C X / S I H i g h s P e e d - QU' c k ac t i on 

arcade game w i t h four 
separate g roups of a t tackers . 
£3.95 

Gobbleman also available for ZX81 at £3.95 

UTILITIES 
TOOLKIT 
Nine powerful new functions for 
your ZX8t (including re-number 
lines (goto, gosub). program merge, 

slrmg finding and replacement. £5.95 
SPEC BUG 
A 30 in 1 machine code tool and disassembler 
for your ZX Speclrum £6.95 
ZX BUG 
A 30 m 1 machine code too^and disassembler 
for your ZX81 £6.95 

Improve your machine 
code programs w i th this 

new 48K Spectrum 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available for 16K 
ZX81 and features:̶ 
• Word-processor-like text edilor. • High-
speed. versahle two-pass mnemonic 
assembler with labels and detailed error-
trapping. Will assemble to any address. 
• Essential support facilities such as 
memory-edit, register inspect/modify and 
search for de-bugging » Full output to 
ZX-printer * Memory-status 
report and comprehensive y 
user-manual. u n L T 

£9.95 

THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only £9.95 

5678777%
!"#more 

RULES AVAILABLE 
FROM ARTIC 

Your eccentric father has 
left you £10,000 in his will. 
In order to claim your 
windfall you must solve twelve clues and gain access to a bank 
account in which the money has actually been deposited. Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tickets to the city of the secret KRAKIT™ vault location. The 
prize money is increased weekly. A telephone number wil l be 
supplied so you have the opportunity to find out just how much 
you could win. 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE! 

# i x Q V E N T u ^ 
^ GAMES 

I N C A C URSE 
lAdventure Bi 
In a jungle clearing 
you come across an 
ancient Inca temple 
Your mission to 
enter, collect the 
treasure and escape 
alive. But beware! 

Includes a cassette save routine £6.00 
S H I P O F D O OM 
You are unavoidably drawn to an alien cruiser 
Can you reach the control room and free 
yourself? Or will they get you first? Includes 
a cassette save routine £7.00 
E S P I O N A G E I S L A N D * venture D. 
While on a reconnaisance mission your plane 
loses control and you are forced to land 
Can you survive and escape with the island's 
hidden secret? £8.00 
P L A N E T O F D E A T H ^' R' ., 16/48K 
You find yourself stranded on an inhabited 
alien planet Can you reach your ship and 
escape? £5.00 

r e d u c e d ™ 
£29.95 ZX FORTH 

Supplied on cassette 
with editor cassette 

us«i manuals and keyboard overlay. ZX Forth 
combines the simplicity of basic with the 
speed of machine code 

A 
GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 
Z X C H E S S I 
Very popular machmecode program with si* 
levels of play and an analysis option Available 
for ZX81 £6.50 

Z X C H E S S II 
A new improved version, with a faster response 
time, seven levelsof play, analysisoption and in 
addition a recommended move option £9.95 

Z X 1 K C H E S S ̶ 7777 
An incredible game ft^ a d v e r t i s e d Q< 
in IK for only £2.95 ̶ 

A I C j ^ ^ S P E C T R U M ^ 

L2%&/'&3/!!'
through your game 

II tells you its move. recommends a mo»i> a i d 
contains a range of facetious comments The gam? 
is based on the highly successful%!" Chess li and 
«S offered at the Christmas offer p/ice of £9.95 
f T f f f f f t 
SPECTRUM CHESS now only £9.45 

ALWAYS AHEAD WITH ZX81 /SPECTRUM SOFTWARE To A H r X & n X d e SSffiTRech"A enue 
I Cheques J P O made payable to Artie Computing Limited Dealer enquiries welcome 

Please state whether your order is for ZX81 or Spectrum Send S A E (6in x 9m) lor catalogue ¦ 

IV2O;E#$1#%&'&2"-*#%4.' 5#MN'
j V 396 JAMES RECKITT AVENUE. 
K J HULL, N. HUMBERSIDE, 

Please supply 

Cheque for total amount enclosed 

Name 

Address 

SU2 

8;' )*+,-.*/'5)3/ hebruury 198.3 



Hunter Products batter,' ̶ backed HAM board 

9:2:%;*1<%,*+-%
;,3(%-('1,&"%
HUNTER PRODUCTS, an 
Ame r i c a n f i r m , has 
p r o du ced a b a t t e r y -
backed RAM board which 
can be moved about in the 
memory of a ZX-81 to any 
8K section. The board is 
available as a kit and is 
very easy to bui ld from the 
detailed instructions. 
The l i t h i um ba t te ry 

included means that the 
6116 RAM chips keep the 
program even when you 
switch-off the machine, 
just l ike a ROM. That 
means that machine code 
routines and even Basic 
can be stored in the on-
board RAM. to be recalled 
at any time without having 
to load them from tape. 
A simple 2K RAM is 

provided. ROMs and RAM 
can be mixed on the board 
but that involves some 
cutt ing of t racks. One 
problem is that the board 
cannot decode the last 
address line A15. 

One advantage is that 
you can replace the 8K 
ROM w i t h a ba t t e r y -
backed copy and then add 
your own commands or 
correct the mistakes in the 
ROM. 
The kit costs £19.95 inc. 

V A T f r om Hun t e r 

Electronics. PO Box 5. 
Axminster, Devon EX13 
5AS. That is a postal 
address as the company is 
in the U.S. 

'51$S87P3141$
1^P2<>M8<$;<M4$
DCP INTERSPEC pack is a 
comb ina t ion of several 
other packs produced by 
the same f i rm into one box 
which fits the ZX-81 or the 
Spectrum. It contains an 
8-bit input and output port, 
four relay-isolated outputs 
rated at 24V- lamp. four 
switch inputs ̶ for joy-
sticks. thermostats ̶ and 
an ana l ogue - t o - d i g i t a l 
c o n v e r t e r w i t h e i gh t 
channe l s . Tha t is an 
appreciable amount in a 
box only 4 Vi in. long by 3in. 
wide and 2in. tal l . 
The Interspec has an 

expansion bus at the back 
which provides the data, 
read and wr i te control 

a%2+'-#W'%*'-#
BRANDON PRODUCTS 
stocks the easy reader 
c omp u t e r s t a n d f o r 
ho ld ing magazines and 
books. The metal stand i 
very stable and tilts back a 
magazine at an angle for 
easy v i e w i n g . T he 
magazine is held by a large 
c l i p and t h e r e a re 
extension arms on both top 
and right-hand side for 
large pages. It is very 
use fu l f o r c o p y i n g - i n 
Brandon Products' easy reader computer stand 

signals, plus two device-
select pins to add to your 
own interfaces. A l l are 
fully-decoded, to the limits 
allowed on eight address 
lines, and work very well. 
DCP Micro Developments 
L t d . 2 S ta t i on Close. 
Lingwood, Norwich NR13 
4RX. Tel: 0603-712482. 

programs; it folds flat for 
storage. 

Con t a c t B r a n d o n 
Products, Foiest Home. 
Normansand, Sal isbury. 
W i l t s SP5 2BN . T e l : 
079439-336. Cost is £14.95 
inc. VAT and postage. 
Brandon also has a range 
of T shirts and sweat shirts 
w i th ZX-81 and Spectrum 
logos for £3.25 and £6.99 
respectively. 

*8>1442$ 2@2AN$
M<$>1S8<N$612A$
THE SECOND annua l 
Rosetta Stone Award wi l l 
be presented sometime in 
Apr i l by Mindware Inc for 
outs tanding in te l lec tua l 
ach ievement on a ZX 
machine. The award was 
presented last year to Dr 
Ian Logan for his work on 
the ZX-81 ROM. The 
award is worth S200 and 
one year's free subscrip-
tion to an American com-
puter journal of the win-
ner's choice. 
The w i n ne r is also 

presented w i th a replica of 
The Rosetta Stone. 

Nominations are being 
taken at present and the 
judging w i l l be done by a 
panel of representatives of 
Ame r i c a n and B r i t i sh 
magazines. Nominat ions 
should be sent as soon as 
possible to Mindware Inc. 
15 Tech Circle. Natick. MA 
01760. U.S.A. 

_86>4MS[$ ?8A$
233$72S5M<1>$
AGF HARDWARE has pro-
duced a joystick interface 
w h i c h f i t s on the 
expansion port of a ZX-81 
or Spectrum and imitates 
the keyboard. Both ver-
sions simulate the cursor 
keys and the 0 key on 
Joystick 1 and keys T-Y-U-
I-P on Joystick two. 

There is no soldering to 
continued on page 26 
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continued from page 25 
do as the board is plugged 
into the expansion port 
and any other devices plug 
in after it. The joystick is 
very easy to use and it 
speeds games enormously. 
The other advantage is that 
whi le it is enabled ̶ via a 
switch ̶ the rest of the 
keyboard is inoperable, 
thus p reven t ing errors. 
Several programs already 
work w i th the joysticks 
though some require the 
disabl ing of the joystick 
whi le speeds are chosen. 
The only disadvantage is 
the cheap edge connector 
and the fact that you 
cannot select wh i ch keys 
are s imu la ted ̶ tha t 
would al low an arcade 
game to be played. 

Joystick interface costs 
£15.96. Joystick £7.54 inc. 

VAT . f r om AGF Hard-
ware. 26 Van Gogh Place. 
Bognor Regis. West Sussex 
P022 9BY. Interfaces are 
accompanied by a free 
cassette of demonstrat ion 
programs and instructions 
how to alter your own. 

C<M91A>M46$
2<238=;1$P8A4$
AN ANALOGUE port f rom 
University Computers is a 
memory -mapped device 
and is designed to be used 
by the ZX-81 Basic instruc-
tions PEEK and POKE. It is 
decoded into 64 locations 
just below the start of Basic 
RAM ̶ 15488-15552. 
The first eight locations 

are used as an eight-
channel analogue input 
port and digi tal eight-bit 

Universi ty Computers ' analogue port 

output port. That is an 
unusual combinat ion and. 
together w i t h the manual, 
it can provide a complete 
demons t ra t ion un i t for 
schools. 

The board is despatched 
wi thout a box but w i th an 
expansion connector at the 
back for plugging-in the 
16K RAM pack. Three 
LEDs are also provided on 
the board to test the digital 
port, as is a light sensor to 
check the analogue input. 
There is also an ampl i f ier 
so that voltages in the 
m i l l i v o l t range can be 

measured. 
A fu l l c ircui t d iagram is 

provided and the manual 
takes you through a very 
easy course on how to use 
the port. The same f i rm 
can also supply various 
sensors for heat, l ight, 
sound and gas to fit on to 
the board. It can also supp-
ly various relays up to 25 
amp 250V for control ap-
pl ications. 

A very good teaching 
tool at £39.95 inc. VATand 
postage f rom University 
Computers. 5 St. Barnabus 
Road, Cambridge. 
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M M W & W B I M 

COLOUR 
GRAPHICS 

We're tired of telling you 
how food our gome is. 
let our customers tettyou 

I 
V 
I 
I £6 . 95 - S P E C T RUM 
• £5 . 95 - Z X 8 1 

REQUIRED 
Z Spgc t ' um 4 8K R AM ZX81 16K R AM 

Z To Ofder * * n d Cheque P O payab le to : 
Z ADDICTIVE GAMES 
Z «t: Dopt S U. P.O. Bon 278 
Z CONN I BURROW 
Z M I LTON KEYNES M K 1 4 7NE 
Z PI fA SI STAtl COMPUlffi 

mrmd a copy ot your fa 
Mmnagm*. Spectrum 48K gmmm m couple 

»«*i ago mnd Wr / mutt /utt write 
cangrmtulmtm you an' * 5,! mn ' md 

rtctlM garnm 
• tmrtmd on thm baginnmri tkiU level 
Ipswich Town in thm Fourth Otv! 

iron A ftmr having played urn' * A * 1 * 5' f'
am now tnto thm first lAnuiNi /taring 
won thm FA Cup erhritt in thm tmcond 
dimtion AN of whxh rook about rune 
hours ot timing glued to thm mean 

Smcm rmachmg thm totst division / 
harm incrmmtmd my xkM level and mm 
now trtth in thm tablm after tan' * A * * 5 * *'
and about 15 hours/ 

Thm rmaton I mm supnsmd that / have 
playmd thm gmmm motm than mny othin in 
my binary ovmt thm tatt two weeks it 
hmcmusm I don I immtty like watching 
football on Imlmvttion I don t even tup 
port a Imam Thm SOucturm ot your gam-
it such that mnyonm cmn play it 

!" #" $#%$&#'("
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SPECTRUM - ZX81 - BBC 
^>_$ '4+)/*3,$ &0&T-=3+$ 4-*/$ ^97$ K`INNMP$ KGNFOGP_$

8 channels digital voltage input (e.g. for switch closure detection). 
8 channels digital voltage output (e.g. for driving relays). 
8 channels analogue voltage input (for measuring voltages from e g. transducers) 
High quality cased unit including all connectors (uses standard D' type). 

£49.00 inclusive of comprehensive manual. 
Optional terminal box £33.00 (ideal for schools, industry) 
and extender cable laboratories etc. 

^9_$ QRA>$&0&T-=3+$ 4-*/$
Our popular, industry proven board lor measurement and control. 
8 channels digital voltage output 
8 channels analogue voltage input 

£29.95 inclusive of comprehensive manual. 
2 OIL headers for inputs and outputs £2.00 

^a_$ /*&0'13)+*'$ \-*$ ^>_$&01$ ^9_$
Light sensor £3.00 
Reed relay £2.20 
Joysticks, thermometers, humidity sensors pH probes etc also available 
Prices and details on application. 

^7_$ +1=+$ )-00+)/-*'$
Spectrum female £3.00 
ZX81 female £2.20 

male £1.60 

^8_$ QRA>$ +R4+*(,+0/+*$ Y(/$
Design notes + connectors (male, female) + veroboard £6.50 

'-\/b&*+$ D all £15.20 each Written by Ph.D. Physicists. 
BBC/Spec /ZX81 FAST FOURIER TRANSFORM (Frequency Analysis) ^ 
BBCiSpec NUMERICAL SOLUTIONS TO DIFFERENTIAL EQUATIONS 
BBC/Spec STATISTICS 
Very high standard including manuals. Assumes no expertise 

TERMS: Post and packing (U.K.). add £1.00 (30p on item (4)) Europe multiply by two. 
elsewhere multiply by four. Delivery return of post (otherwise immediate notification, 
with delivery always within 28 daysi Official, bulk, dealer orders welcome. 
Cheques payable to: 

UNIVERSITY COMPUTERS 
5) !60) 7'-('7'!) -#'89) *'&7-.8:/) *7;) <7=)

O>PPaW# ,()*-$
'#-4$

(Near S t r ea t ham S .R . S ta t i on ) 
• • • • • • 

The original ZX software shop 
exclusively 

QRDA>$c$'4+)/*3,$

The best of the Mail Order items available over 
the counter ̶ Games, Serious Progs., 
Keyboards, RAM's, Books and a variety of 

useful extras. 

* • N E W S I T E M * * * * * * * * * * * * * * * * 

J NEW BIGGER, BETTER 
* SHOP 

NOW OPEN 
W(

310 S t r e a t h a m H i g h R d 
L o n d o n SW 1 6 
Te l : 01 769 2887 

SAE appreciated for catalogue 

OPEN TUES SATS 10 30 TO 5.30. CLOSED MONDAYS 

r r c MANAGEMENT GAMES 16K ZX81 
!7:$6'>G(

DALLAS 
A game of oil exploration and exploitation in 
Texas. Decisions are required on purchasing con-
cessions, the movement and use of drilling rigs, 
and the building of platforms and pipelines. Can 
you take over the Ewing Empire, or will you be 
taken-over in the attemptl 

AUTOCHEF 
As MD of a Catering Company you must nego 
tiate for leases, decide on menu prices, level of 
wages, advertising and dividends. Each year you 
must predict the inflation rate. You will be made 
to resign if you are not successful. There are 3 
levels of difficulty. 

AIRLINE 
Can you compete with British Airways? You 
must decide on the number of aircraft to operate, 
whether to buy or charter, and the levels of 
staffing and maintenance. Problems encoun 
tered are tax demands, strikes, cancelled flights, 
hijacks and aircraft crashes. 

PRINT SHOP 
You own a small printing company and are 
required to decide on la I the number and type of 
staff you employ and when to increase or reduce 
staff (b) the amount and type of paper you stock 
(c) the week in which work is scheduled (d) the 
quotation for each. There are 3 scales of 
difficulty. «* 

ALL PROGRAMS AVAILABLE 
FOR 16K ZX-81. 
SPECTRUM 16K AND 48K. 

F INANCIAL MODEL - MODELLER X 
This is a user friendly business modeller which provides Managers with a tool 
to plan the strategic decisions of a business. The model shows the profit sensi-
tivity and the interaction of the pertinent marketing and production factors of a 
business. A user manual is included in the price of the program. 

EXCELLENT ROYALTIES 
PAID FOR SINCLAIR 
SOFTWARE 

PRICES 
ZX81 or SPECTRUM 16K 48K* 
Dallas, Airline, Autochef, Print Shop £5 £6 
Modeller X £8 £9 
• Extended 48K Spectrum now available. 
MA IL ORDER DISCOUNT £1.50 for two, £3 for three, 

£5 for four and £7 for the five. 
TO ORDER 
Please state computer type and send cheque to:-
DEPT.S., CASES COMPUTER S IMULAT IONS 
14 LANGTON WAY, LONDON SE3 7TL. 

RETAIL STOCKISTS 
If you prefer to have a demonstration before buying, our stockists 
are as follows: 
LONDON 

BATH 
BOURNEMOUTH 
DAVENTRY 
LEICESTER 
MANCHESTER 

NEWBURY 

Data-assette, 44 Shroton Street. N .W . I . 
Buffer Micro Shop. 310 Streatham High 
Road, S.W.16. 
Micro Style, 29 Belvedere, Lansdown Road. 
Zedxtra, 5 School Lane, Kinson. 
Micro Style, 67 High Street. 
Microware, Unit 5, St Peters Lane. 
Micro-Link, 830 Hyde Road. 
J .M . Computers, 136 Park Lane, Whitefield. 
Micro Style, 47 Cheap Street. 
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160pp fli/\ Trevor Toms, best selling author o f the ZX81 Pocket Book and the Sinclair 

m \ 1 Learning Lab, turns his attention to the ZX Spectrum ̶ the book you have been 
wait ing for ! A l l the material in the book is total ly new. 

BG#$&'a'@GD&'TE"QEKJ&'
^' ,K&$H%'MKHH&g' O"GHG#Q' "GH' K#N' H"e%HL' &HPEDG#Q'

#"G&%&'

^' UE%K$' SGE%'" F' -"#N"# g' $EL' K#N' !IK#Q%' $I%'

!"PE&%'" F' IG&$"EL'

^' ,IK&%g' "P$MG$' $I%' DPE&PG#Q' E"O"$&' K#N' H%KN'

$I%J' $"' $I%GE' N""J'

^' @EPHL' KJKmG#Qg' Q%#%EK$%' K' #%M' JKm%' DPmmH%'

%e%EL' Q"'

^' /%e%E&Gg' $I%'!HK&&G!'"EG%#$KH' &$EK$%QL' QKJ%'

MG$I' O"KEN' &!E%%#' NG&DHKL'

^' 9_' AKm%g' EK!%'KQKG#&$' $GJ%' K#N' $IE%%'

NGJ%#&G"#&' $"' %&!KD%R'

.H&"'.eKGHKOH% ZX81 Pocket Book 138pp £5.95 
ZX80 Pocket Book 128pp £4.95 
Atom Business 1 lOpp £7.50 

Discover new ways of using PRINT; INSTR functions, 
VAL, PRINT USING, hexadecimal conversion, upper 
case conversion, load and save arrays. BEEP with sliding 
tones, automatic scroll and how to use all the machine 
features within machine code. 

AK!IG#%',"N%'
All the tools you need to write machine code effectively. 
Graphics tool kit ̶ debug monitor ̶ symbol assembler 
(with labels, all ED commands, ORG statements, forward 
and relative jumps) ̶ disassembler (with label assign-
ment); now you can really dig into the Sinclair ROM! 
This section alone would be stupendous value for money! 
,K&&%$$%& Spectrum games as opposite £5.00 

Spectrum machine code as above £5.00 
F " E' k ? = 7 Nowotnik Puzzle, Demolition & Tenpin £5.00 

3 Adventures: Greedy Gulch, 
Prices Magic Mountain, Pharaohs Tomb £5.00 
include VAT ZX81 Pocket Book Cassette £5.00 

=>?==2% @22AB?@CD2%
Dept B FREEPOST EM463 (No stamp required) 
99, East St, Epsom, Surrey KT17 1 BR. 
Telephone 03727-21215. 24hr phone service. 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item. 

6EF% DBAGA=@F%

16K ECONOTECH RAM A N D GRAPHICS TOOLKIT 
7102 either LOST ISLAND#6- GAMES TAPE II 
SAVE £7 .35 ! Total package price only £24.50 

X( Y(Z(
« A 

Y( '(
Z I 
• I 

f / 
[ i 
Q( \(

f 
A 

19 WAYSIDE AVENUE. WORTHING. SUSSEX. BN13 3JU Telephone: (0903) 65691 

k?=7'
]&'34&':(
Econotech 16K RAM (uncased) 
JRS16KRAM 
JRS 64 K RAM 

!<E64&':(
Programmers Toolkit 116K) 
Graphics Toolkit (16KJ 
Lost Island!16K) 
Games Tape II (16K) 
Battleships (16Kj 

Only £20 95 
Only £26.50 
Only £62 95 

Only 
Only 
Only 
Only 
Only 

£4 95 
£595 
£4 95 
£4 95 
£4 95 

)T3,@/5A'
A full range of software and hardware are available Tick the 
coupon below for your free 1983 catalogue and enclose a large 
stamped addressed envelope 

I wish to order the following 
16K Budget Pak w i th Battleships 

* 16K Budget Pak wi th Games Tape II 
• Econotech 16K RAM 
• JRS I6K RAM 
[ JRS 64 K RAM 
• Programmers Toolkit f 16K) 
• Graphics Toolkit ¦ I6K) 
• Lost Island 116K) 
n Games Tape II116K) 
* Battleships (16k) 
• 1983 JRS Catalogue 
Tick as applicable Total (Including VAT & P&P) 

Only £27.75 
Only £27 75 
Only £20 95 
Only £26 50 
Only £62 95 
Only £4 95 
Only 
Only 
Only 
Only 

£595 
£4 95 
£4 95 
£4 95 

Free 

Name 

Address 

Age 

9IL,# ,I W#X2(# (7YO4125 Z# 3*)S-,/*J,# (D=#

'?#4S[LT\*# 1]*J.* Z# 4I-,^TJ_Z# (.LL*`# M:'a# aXD#
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K"44%K'1(L%(L"%K,*(%
CUSTOMERS f inal ly have 
started to receive their 
Spectrum software pack-
ages from MiCROL and the 
general impression of the 
>2'# %.*# T'%-. a nd 
$7-'%*2<''/ cassettes is 
very good. Use and Learn 
consists of a sof tware 
casse t t e and w e l l -
presented booklet contain-
ing explanation and list-
ings of the programs on the 
cassette. 
The first program is an 

excellent music composer 
which draws manuscript 
lines and notes played on 
the screen as a tune is com-
posed. When the tune has 
been completed the com-
poser can listen to the 
music. 
The cassette also con-

tains a variety of novel and 
in te res t i ng games, in-
cluding one in which you 
have to make a para-
chutist jump f rom an air-
craft on to a target. 

Also included in Use and 
Learn is a series of useful 
routines such as Ramtest 
to check for faul ts in 
memory; Tapefile, which 
lists your col lect ion of 
tapes; and Memory Map 
Monitor, which tells you 
how much memory for pro-
grams and variables you 
have remaining. 
The Spreadsheet, for 

the 48K Spectrum, pro-
vides the user wi th a table, 
or matrix, which can con-
tain numbers or formulae 
for solving numeric pro-
blems. It can be used in 
business and the home and 
closely resembles VisiCalc 
for the Apple but is less 

than one-tenth of the price. 
Compared to the Vu-

Calc spreadsheet produc-
ed for the Spectrum by 
Sinclair it is much clearer 
and s l igh t l y easier to 
understand. Its one fai l ing 
compared to the Sinclair 
version is that it is slower. 
The decision when choos-
ing to buy either must be a 

t r a d e - o f f b e t w e e n 
facil it ies and speed. 

Both MiCROL software 
packages are excel lent 
value for money. Both 
packages cost £9.95 and 
can be obta ined f r om 
M i CROL (U .K . M a i l 
O r d e r ) , F r e epo s t , 38 
Bu r l e i gh S t ree t . Cam-
bridge CBl 1 BR. 

=-&9<%+-#(61,#
IT IS too cold to go and play 
a round of real golf, so why 
not settle in your armchair 
and play a round on the 
Spectrum? This version of 
H61, for the 16K Spectrum 
shows a graphic view of 
the holes, rough, trees, 
f a i rway and lakes. To 
make a shot the player 
selects a number, imagin-
ing that the ball is the cen-
tre of a clock-face. 

You then choose the 

strength of the shot and 
your ball starts on its way 
towards the hole ̶ or the 
lake, depending on how 
good a player you are. 

A variety of penalties 
are handed-out by the com-
puter when you land in the 
rough, in a bunker, or out 
of bounds. For instance, if 
you go out of bounds the 
computer wi l l return your 
ball but you w i l l have a 
penalty shot against you. If 
you land in a bunker, the 
computer w i l l get you out 
but again you must suffer a 
penalty shot. 

The c omp u t e r w i l l 
recognise special scores 
such as birdies, eagles and 
a hole in one. The game is 
interesting for golf fans 
but is very unremarkable 
in the software market as 
several games of golf, one 
of them very much like this 
one, have been produced 
for the Spectrum already. 

Spectrum Golf is avail-
able for the 16K and 48K 
versions. It can be obtain-
ed from B S McAl ley, 78 
Hedgerley, Chinnor. Oxon 
OX9 4TJ and costs £3.95. 

D2S72<$ =14>$
388[$ 2$ 3M[1$
AT LASTsomeone has pro-
duced a#8%9&%. game for 
the 16K Spectrum which 
looks like the popular ar-
cade game. The Abbex 
$766:5&%. has f o u r 
ghosts, dots, power blobs, 
diamonds, hearts, clubs 
and the cutest Pacman you 
wi l l ever see. 

The keyboard is divided 
into three vert ical sections 
w i th Left control on the 
left, Right control on the 
right and Up and Down in 
the centre. The controls 
take some getting used to 
bu t once t h e y a re 
mastered they make the 
game move faster. 

Abbex est imates the 
total score possible after 
every screen of the game is 
2 2 . 4 00 . The p l a y e r 
receives a bonus life when 
10.000 points have been 
reached. 

Spookyman is available 
from Abbex, 20 Ashley 
Close. Manor Hall Drive, 
London NW4. 

.P1S42S;32A$
=A2P5MS>$
THE GRAPHICS capabilities 
of the Spectrum can pro-
duce fa i r l y spectacular 
results, especial ly w i th 
two cassettes from Video 
Software,# $07'-*-%` and 
$07'-[+'`E#

con tin nod on page 30 
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cont inued f rom page 29 
Superdraw is for the 

16K machine and can be 
used to create pictures, in 
high and low resolution. 
Al l the graphics symbols 
on the Spectrum are avail-
able through the program 
and a Prestel-type display 
can be achieved through a 
specia l la rge a lphabet 
which can be loaded into 
the program separately. 

Superview is for the 48K 
Spectrum. It acts rather 
like a personal viewdata 
system and can hold up to 
42 pages of information 
displayed in two colours 
and 21 pages in ful l colour. 

The creation of new 
pages is achieved using a 
cursor. A large alphabet is 
also included. 
Superview and Super-

draw are produced by 
Video Software Ltd. Stone 
Lane. Stourbridge, West 
Midlands DY7 6EQ. Each 
program costs £5. 

H'//+.(#%2#2+9:#%2#%#
$7'9/-0&#7%--6/#
IF YOU have a lways 
wanted to manage a foot-
b a l l t e am ,# P66/4% 1 1#
V%.%('-) f rom Addict ive 
Games, is for you. The 
game works on the 48K 
Spectrum and charts the 
career of a professional 
football team f rom the 
Fourth to the First Divi-
sion. 

At the beginning you 
choose your team, which 
has a ful l complement of 
players. The players can 
be sold and bought during 
the progress of the game. 

After you have selected 
your team you w i l l be given 
a position in the league 
table, usually at the bot-
tom of the Fourth Division. 
A team wi l l be selected for 

you to play and highlights 
f rom the match wi l l be 
shown to you in 3D. After 
that a brief rundown of the 
rest of the day's matches is 
given and the league table 
is calculated for the divi-
sion. 
The skills needed are 

that you must keep a 
balance between earning 
money f r om the ga te 
returns and winning on the 
field. It seemed that if you 
do too much of one the 
other suffers. 

The game is ideal for a 
football fanatic but the 
most interesting thing for 
us was the 3D graphics us-
ed to c r e a t e the 
goalmouth. The league 
tables, players' records 

V6.'5#+2#/<'#+.27+-%/+6.#
SOFTWARE manufacturer 
J P Gibbons seems to have 
money on the mind w i th 
two new 16K Spectrum 

cassettes just reaching the 
market. One.# ;%2+.6# !) is 
concerned wi th gambling 
away money and the other. 
8'-26.%1# O%.:+.(# $52/'&)#
is concerned wi th saving 
i t . 

Casino 1 includes three 
old favourites.# O1%9:f%9:)#
;-%72 and#W601'//'E Black-
jack and Craps are fa i r ly 
routine card games where 
you stake money against 
the computer pot and. 
more often than not, lose 
all of it. The computer 
seems to hit a winning 
streak too easily for our 
liking ̶ perhaps it has a 
system? 

The roulette game is 
very interesting and we 
managed to win money 
from the computer. When 
the bets have been laid on 

and match results seemed 
to bear no ref lection of 
real l i fe. For instance. 
Kevin Keegan is given a 
very low skill rat ing and a 
transfer fee of £5.000. 
Apart f rom that, the game 
is a winner. 

Football Manager costs 
£7.95 and can be obtained 
from Addict ive Games. PO 
Box 278. Conniburrow. 
Mi l ton Keynes MK14 7NE. 

the roulet te board the 
wheel is spun and a series 
of numbers flashes on to 
the screen. If it stops on 
your spot you win the pot. 
if it does not you lose your 
stake. 

Personal Banking System 
allows a user to keep an 
accurate record of finan-
cial affairs. It w i l l keep 
t rack of standing orders 
and even locate a specific 
c h eque t h r o u g h i t s 
number. The system is 
user-friendly and supports 
separate data files. 

Casino 1 costs £4EUDg#
Personal Banking System 
costs £9.95. including in-
s t ruc t ion manual . Both 
cassettes are avai lable 
from J P Gibbons AIB. 14 
Avalon Road. Orpington. 
Kent BR6 9AX. 

&?$68;$ A12N$
451$:88[$ L$L$L$
MELBOURNE HOUSE, the 
publisher, has a range of 
software cassettes to sup-
p l emen t a r ange of 
microcomputer books it 
has just launched.# $7'9N
/-0&#F is a tape which con-
tains several of the pro-
grams printed in the book 
O v e r the Spectrum. 

The first two programs. 
Leapfrog a n d# ] 0 & 4 ' -#

W'['-2%1) are very simple 
games and use b lock 
graphics, no colour and no 
sound. The idea behind 
both is to get into correct 
o r d e r a n umb e r o f 
randomly-situated objects, 
such as numbers or frogs, 
which are in a line. To do 
so you enter the number of 
items you want swapped. 
The other programs on 

the tape are much better 
and make up for the 
s imp l i c i t y of the f i rs t 
games. 
?['-# /<'# $7'9/-0&# F#

should be used in conjunc-
t ion wi th the book of the 
same name. In that way the 
user w i l l learn about the 
programs in the book 
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The tape costs £4.95 and 
is a v a i l a b l e f r om 
Melbourne House Group. 
Glebe Cottage. Stat ion 
Road. C h e d d i n g t o n . 
Leighton Buzzard. Bed-
fordshire LU7 7NA. 

%$.P1S4A;7$
S8331S4M8<$
IF YOU made a list of the 
programs for the Spec-
trum which you never 
wanted to see aga in , 
would it include# $:'/9<N
7%*)# T0.%-# T%.*'- and 
V%2/'-&+.*h In its hurry 
to produce for the Spec-
trum. Spectrum Software 
has put al l three pro-
grams. wi th some others, 
on to one cassette. 
Sketchpad can be used 

to draw pictures using a 
cursor, the circle com-
mand and the Draw com-
mand. The pictures can 
then be saved on to 
cassette tape. 

L u na r L a n d e r and 
Mastermind are both fair-
ly standard programs. The 
lander program gives you 
a spacecraft to land, using 
the cursor keys, on the sur-
face of the moon. The pro-
blem with most of the pro-
grams is that you must en-
sure that the computer is 
in CAPS mode or the pro-
grams wi l l not respond to 
commands. 
On side two of the 

cassette is a character 
generator which wi l l al low 
you to define your own 
character set. When it has 
been def ined the new 
character set can be view-
ed on screen and SAVEd. 
The redeeming feature 

of this package is the 
diassembler on side two of 
the cassette. You can list 
machine code in standard 
Z-80 mnemonics or assem-
ble your own Z-80 program 

P$i X , +#
H%1%Q5#4%//1'#2'/2#
%#.'`#/-'.*#

into machine code. The 
program is very compact, 
user-friendly and relative-
ly crashproof. 

The package, ca l l ed 
Spec t rum So f twa re , is 
available from Spectrum 
Software. 44-48 Magdalen 
Street, Norwich. Norfolk 
NR3 1JE. Al l five programs 
can be obtained for £7.95 
or you can have any two 
for £4.95. 

GALAXY CONFLICT is one 
of the first games to be 
produced fol lowing a new 
trend in ZX-81 software, 
ca l l ed compu te r mod-
e r a t e d g am i n g . Tw o 
people can play the game. 
They make their moves 
w i th plastic counters on a 
playing board which has 
on it a map of a f ict ional 
area in space. 

The object is to become 
ruler of the galaxy by 
building Eoncruisers and 
m a i n t a i n i n g t h em on 
planet stations if they are 
damaged during confl ict. 
A player may take com-

G"K%MNOP6% *+",-%
MICROMEGA. renowned 
for its business software 
on the ZX-81 , has a 
cassette of machine code 
games fo r t he l i t t l e 
machine.# ;<%11'.(') for 
the IK ZX-81. presents 
some original and clever 
i d ea s . Tw o of ou r 
favour i tes are# ;%-/66.#
V%. and# ^0((1'-E In the 
first a l itt le man walks 
across the screen. You can 
con t r o l his movement 
using the shift and BREAK 
keys and increase his 
speed using number keys. 

Juggler is almost the 
same but he juggles while 
moving. The idea is to keep 
the balls in the air . 
W6%*# W%9' is a fast 

action racing game, a race 
between two cars on a 
map. start ing in London. 
The cars are on separate 
roads but you can go on to 
your opponen t ' s r oad 
during the game. If you 
cross on to the other car s 
road in London you cannot 
pass but if you change in 

Scotland he cannot pass 
you. 
;<%11'.(' contains five 

machine code games for 
the IK ZX-81 and can be 
obtained f rom Micromega. 
P e r s o na l C ompu t e r 
Division, Quantec Systems 
and Software Ltd. 230-236 
Lavender H i l l . London 
SW11 1LE. It costs £4.95. 

mand of any planet station 
or can take over the bridge 
of one of the Eoncruisers. 

The game played by the 
computer is a very com-
plex one. Even the amount 
of w ea r t a k e n by a 
mesongun during f i r ing is 
taken into account. 

Players must be very 
careful to preserve suf-
ficient energy on their 
planet stations. 

Mar tech . wh ich pro-
duces the game says that a 
leader must have the 
abi l i ty to think clearly, 
plan ahead and develop a 
tact ical approach to the 
conflict which wi l l win the 
prize of galactic control in 
the end. 
H%1%Q5# ;6.,1+9/) for the 

16K ZX-81. is available 
f rom Martech Games. 9 
D i l l i n g b u r g h Road. 
Eastbourne. East Sussex 
BN20 8LY. It costs £9.95. 

G1441A$ P2A4$ 8?$
.M<S32MA$ A2<=1$
THE NEW# P1 +(</#
$+&01%/+6. program from 
the S inc la i r Research 
Spectrum sof tware lib-
rary is one of the better of-
ferings in that range. The 
program runs on a 48K 
Spectrum and gives you 
the opportunity, for a short 
time at least, to become the 
pilot of a light a i rcraf t . 

The program is very 
i n t e res t i ng and be t te r 
value than some of the 
other Sinclair programs. 

Flight Simulation costs 
£7.95 and is available f rom 
Sinclair Research, Stan-
hope Road, Camberley. 
Surrey GU I 5 3PS. 

)*+,-.*/'5)3/' S%OEPKEL'74=9' ,'97'



(#,0)'!"#$%!
"=!>?7=66#()
$/%7#'-8)

@#-)=(8/-)A;10)

At last there's a really cheap but efficient 
way of ironing out the ZX81's only real bug: its 
keyboard.The Filesixty Buttonset offers 

• A full-travel calculator-type moving 
keyboard for only £9.95. 

• Installed in seconds.The peel-off adhesive 
backing means you just register into position 
and press. 

• No messy labels, dismantling or soldering. 
• 3 groups of colour keys to pick out shift, 

numerals and newline. 
• Precision moulded in ABS to match your 

ZX81, with contrasting legends for maximum 
legibility. 

Allow up to 28 days for delivery. 
Orders to Filesixty Ltd.. 25 Chippenham Mews. London W9 2AN. 

Cheques/PO made payable to Filesixty Ltd. 

(qty.) Buttonset(s) Please send me 
at £9.95 each (including VAT and P&P). 

Total £ 

Name 

Address 

BLOCK CAPITALS 

SU2 

^( _(
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ANDREW HEWSONS BOOKS 
4*-=*&,'$
!GO$ F`M$

( R$'4+)/*3,$
d e ! O b P 3 R ! F$ &0$&/-*.$/+R/$

A . 

Mr HELPLINE - the man 
who answers your ZX 
queries in his co lumn in 
Sindair User, the author of 
HINTS & TIPS FOR THE 
ZX80 and HINTS & TIPS 
FOR THE ZX81 now 
presents: 

* 20 original programs for 
you to load into your 
Spectrum. 

* 20 interesting programs 
for you to enjoy and learn 
f rom. 

* 20 great programs to 
teach you about f ixed and 
variable length records, 
binary searches, bubble 
sorts, graphic displays 

AHOflF* ttiWSflR . • • a o d m u c h ' m u c h m o r e • • • 
Program ti t les include: 

Machine Code Editor - Write, mod i f y , extend and load machine 
code using this all-basic program. No need to use an Assembler 
when you have this program. 

Index File - Learn about f ixed length records, save numeric and 
string informat ion, add to, sort, mod i f y , delete and pr int your 
records. Ideal as a computer based f i l ing system. 

Duckshoot ̶ Learn how to manipulate the attr ibutes file and have 
fun at the same t ime. 

Graphix ̶ Construct up to 210 graphics characters w i t h the fu l l 
on-screen editing facilities, enhance and modi fy them and recall 
them later to bui ld a detailed display to save on cassette. 

Spiromania ̶ A program to stretch your artistic talents, imagination 
and ingenuity. Draws a limitless variety of curves and spirals. 

Plus: FOOTBALL . D IGIT ISER, D IARY and many more. 

Available through Computer Bookshops and W.H. SMITH. 

Z 8 0 O P C O D E S £ 1 . 4 5 
4 mul l for in* H g i M i c «<id in* *ap*ri«r>c*d programme 
i>4« Tnn rxand ready iec«o«i»' m i i all 600 plus 280 
marnm* C0d« -n*tru<i.on» in d*c>ma< and n*iad*C>mal w i th 
i n * " «T>n*w<T>oniC» Each Op Cod* » succinctly *<p« in *d and 
CfOH-'*l*«»nced Supplied .n a proi*cnv* tranaparant wal lal 
'or •*»» i * ' * r * n c * and Ou'*t»l'lv 

PILOT ZX81 
Essentially the same as Nightf lite but 
without the hi res graphics. 

PUCKMAN ZX81 a g f . 
All action display. Best score to date, 
scour the maze for food, dodge the 
ghost, eat a strawberry and attack the 
ghosts. 

HINTS & TIPS FOR THE ZX81 
£3.95 

Available by direct mail order or through 
computer bookshops and W.H. Smith. 

THE PROGRAMS 
The programs advertised here are 
available f rom computer bookshops w i th 
a software stand, and many independent 
micro-computer shops. 

FOR THE SPECTRUM 
40 BEST MACHINE CODE ROUTINES FOR THE 
ZX SPECTRUM £5.95 
by Andrew Hew son and John Hardman. 

Section A : Three chapters explaining what you need to know about 
Z80 machine code on the Spectrum. 
* How to load and save machine code. 
How to use the system variables. 
How memory is organised. 
How program lines are stored. 
How to use the stack, the display, the attr ibute files. 
How to call ROM routines ̶ where they are and what they do. 

* The structure of Z80 code ̶ plus a valuable glossary. 

Section B: 40 routines including, 
* Scroll ̶ up, down, side to side by pixel or by character. 
* Search and replace, token swap, string search. 
* Rotate character, invert character ̶ horizontal ly and vertically. 
* Line renumber - including GOSUBs, GOTOs. RUN etc. 

All routines are relocatable (except 'line renumber') 

This book teaches the beginner all he needs t o know in a simple, 
easy-to-learn fo rm and its an invaluable reference work for the 
expert t oo ! 

N IGHTFL ITE FOR ZX SPECTRUM £ 5 . 9 5 

RETA ILERS 
We are continual ly on the look out for 
new outlets. If you are interested in 
stocking the items advertised here, wr i te 
to us for our trade rates. 

URGENT 
We require high qual i ty Spectrum and 
Dragon software. Good royalties paid. 
Send your samples today for fast 
evaluation. 

Fly your own aircraft from take oH to landing via 
navigational beacons. Over mountains and uung a fully 
detailed direction finding and instrument landing system 
•You are the P-tot of a light aircraft ftymg at night 'You 
must use your skill and lodgment to fty your aircraft 
accurately ove« radio beacons and then land safely on the 
runway 'Hazards are mountains and cross winds 
•Instruments Artificial Horuon. Non Direcnonal Beacon. 
VHF Omnidirectional Range. Instrument landing System 
•Readouts Gear. Flap, A.r Speed. Distance Measuring 
Equipment, Vertical Speed. RPM and heading 'Visva 
display of runway on approach ' 5 Modes from Take off 
to Autopilot 'Happy landings ' 

QUANTITY PRODUCT COST 

TOTAL 

I MAKE CHEQUES/PO's PAYABLE TO: HEWS0N CONSULTANTS 

NAME 
Ibiock capitals please) 
ADDRESS 

I My Access'Barctaycard No is 

Signed 
Post to MEWSON CONSULTANTS. DEPT SU 60A St MARY 'S STREET. WALLINGFORD. OXON OXIOOEL 
TEL 104911 36307 
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from 
in ZX games 

'GOKMOMOeS$ )ISFPM$

o(R(<'

Takes you into a world of magic and 
mystery. Graphical position and a host 
of options with this exciting adventure 
game for the 48K Spectrum 

'KOIH[PM$
High-speed arcade game - the fastest 
available. Thrust, altitude, fire and bomb _ _ 
controls For 16K or 48K Spectrum. t g . d U 

t o ' 1 *® „r» 
real P ^ ® ' " 

o:R4('

,ISFMOK`MSS$
Ten levels of play + change sides or 
level in mid-game + set board to any 
position + scrolling history + displays 
your moves and computer 's + copy 
display & history to printer any time 
4- save game at any point + recommend 
move option + plays all legal moves 
+ indicates illegal moves + Chess Clock 
on reverse. A powerful, adventurous and 
enjoyable 48K program 

&NU$!GO$ZGEO$QRA>6$
Scramble • Frogs • Pain tMaze • ZX Chess • B reakou t 
• Space Invaders • As te ro ids • Tempes t • 1K Games-
pack • Debug 

&PP$SELLPJMU$GN$KISSMFFM$fJF`$PJ[OIOZ$KISM$ @a5B8$ ^QR$)`MSS$ @<58]_$

Write for full details of the Mikro-Gen range ol programs and add ons, 
available from local stockists or direct from the manufacturers (please make 
cheques/PO's payable to Mikro-Gen and add 40p post & packing) 

Suppliers of Software lo Sinclair 

24 Agar Crescent Bracknell Berks RG12 2BK 
Tel: Bracknell (0344J 27317 

ZX-81 HI RES GRAPHICS PACK 
'Fully programmable 256 by 192 pixel hi res display 
'Powerful Hi-Res-BASIC monitor in 2K EPROM includes PAGE. 
PLOT. PRINT. SCROLL. INV. CLS. COPY. END 
'Includes LOWER CASE CHARACTER SET for word processing 
'Full dynamic control of USER DEFINABLE GRAPHICS 
'Slim, stylish case fits between ZX-81 and RAM pack 
'No additional power supply or soldering necessary 
'Complete with Hi-Res Handbook. Fully guaranteed. 
PRICE £49.95 inc. Please a l low 28 days del ivery. 

* * * * * * * * ZX-81 FIGHTER PILOT * * * * * * * * 
15 feet . . . 7 feet . . . TOUCHDOWN! Instrument landings are not 
always as easy as this. You are in full control from take-off to landing 
during this real-time flight simulation of a jet fighter. Written by 
pilots - tested by pilots for you to fly like a pilot. 
'An excellent program!' Capt. H. Senior, British Airways pilot. 
Requires 16K RAM only Super value at £4.45 inc. 

* * * * * * * ZX-81 NIGHT GUNNER * * * * * * * 
Enemy aircraft approaching . . . BATTLESTATIONS!1 Waves of 
enemy fighters swooping in for the attack! Can you survive another 
mission? This is the ULTIMATE challenge. 
An entertaining machine code game with excellent graphics 
Requires 16K RAM only Highly addic t ive! £4.95 inc 
Now available in W.H. Smi th and other retai lers. 

All products guaranteed refund if not satisfied 

D IG I T A L I N TEGRAT ION 
Dep t . SU 
22 A s h C h u r c h Road . 
A s h . A l d e r s h o t . 
H a n t s GU12 6LX . 

M A I L ORDER ONLY 
Overseas a dd 55p per t ape , 

a n d £2 p£ tp f o r H i -Res 
Pac k . SAE f o r H i -Res 

da t a shee t . 
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+PMKFOGNJKS$

A full sue, fuM travel 43*ey keyboard that's simple to add to your ZX81 yid 
requires no soldering in the ZX81. 
Complete with the electronics to make "Shift lock", "Function", and "Graphics 2" 
s*ngle key selections making entry far easier. 
ftjwered from ZX81's own standard power supply - with special adaptor supplied 
Two-colour print for key caps. 
Amazing low price for complete buildit yourself kit, 
only( J̀aFab ind. VAT and carriage. Order As LW72P 

Fti details m the June 1982 issue of "Bectronics - The Map!" Maga/ine on sale 
at all good newsagents price 60p. In case of difficulty send 60p to address below, 
or £2.40 for annual subscription (4 issues). 

G&>#(E lec t r on i c Supp l i e s L td 
P.O. Box 3. Ray le i gh , Essex SS6 8LR. Tel (0702) 552911 
Retail shops at 
159Kmg St., Hammersmith, London W6 Fel 01 7480926 
284 London Rd.. Westcliff on Sea. Essex Tel: 10702) 554000 
Lynton Square, Perry Barr, Birmingham. Tel 1021) 356 7292 
(Shops closed Mondays I. All mail to Rayleigh address 



NEWSOFT PRODUCTS 
16K SOFTWARE FOR 

SINCLAIR ZX81 AND SPECTRUM 
3D SPECTRAL MAZE 

Fast act»on 3D maze Superb plot and draw routines Make this specially 
commissioned program one that you must see 

SPECTRUM ONLY 
SECRET VALLEY 

A complex role-playing adventure with great graphics and full sound 
effects' 

ZX81 OR SPECTRUM 
TIME BANDITS 

Two programs for the price of one! Side A has five fast action games 
Practice them now before running Side B or you will not survive long in this 

magical adventure 
-Perhaps the most original of the new graphic adventure games 

(Erie Deeson. Your Computer, November) 
ZX81 OR SPECTRUM 

THE GREAT WESTERN 
Arcade Adventure in the Wild West Shoot the Moose, hunt the gold or fight 

the Indians You have to be fast to survive the journey 
ZX81 OR SPECTRUM 
ROULETTE 

The Original Microcomputer Roulette The only program to allow all legal 
bets withm 16K Excellent graphics Can be used to test any system! 

ZX81 OR SPECTRUM 

]t Slack Buiarfia Hair 
An impossible chase through the underground tunnels of the Black Dwarfs 

Caverns. Virtually unbeatable. Try it if you dare. 
SPECTRUM ONLY 

Cassettes E4 95 each ̶ £8.00 for any two 
Please specify which version required ̶ ZX81 or Spectrum 

+3C)1S@' T/1_5,@)'
12 WHITE BROOM ROAD, WARNERS END 
HEMEL HEMPSTEAD, HERTS, HP1 3PU 

.&//2̂ #
+##<?&6"?:( cd( !<E64&':(

MERCH AN T OF V ENUS (ZX81 + 16K R AM ) 
T M absorbing graphics game combine* the skrtl of Lunar Lander w i th the lodgement o ' 
Stoc« Mark el Wi th you' ire-ghter you have the freedom of the skies above the cities 
and spaceports of Venus Each area of the planet has its own market prices for goods 
end fuel and you must discover Ihe most p-ofitable routes 10 work Careful trading can 
make your fortune Out beware) =BCDDB of' 015* ship' *) o»p«n*.vo and poor land*igs 
could cost vou heavilv in repairs Start t redng today for on*y C5.95 

CRYSTAL M A CH I N E CODE (ZX81 + 16K R AM ) 
MON I TOR A N D D I SASSEMBLER 
Tttes comprehensive program takes all the effort out of entering e d - l ^ a debugging and 
runnmg your macnme code Occupying ies* than 3 ' i K above RAMTOP its features 
•ncvde 

• ' 9 o^e touch keyword commands 
• A ful l editing system 
• H.gh speed LOAD and SAVE 
• RUN wi th b'eskpoints 
^' .'B3Y to Decimal and Decimal to He* converter 
• Punt Tabulate arte Copy blocks o ' memory 
• D-solay and eiier CPU registers 

This essential aid for all mach-ne code users is lully compatible w i th your BASIC 
program* nod comes complete w. in a delated instruction manual for only £8 95. 

SYMMETR I C A L CRYSTAL 1K G AM E S TAPE 
Simply Ihe ult imate in IK games f ou r flicke« free fast action games all w.th o n scree" 
scoring plus a challengmg puzzle to solve 

ASTRAVOIO 

INVADERS 
BOMBER 

SUPER SLALOM 
DUNGEON QUEST 

Dodge the asteroids' Dock wi th Pods to refuel How long can 
you Survive' 
Blast the advancing a.ens before they land Fua screen display 
f lat ten the iockv wastes be^ow to clear a landing str.p for your 
damaged plane Spocioi HI SCORE feature plus ful l screen 
display 
Can you beat the eluvve ! 0 second tu rner* 
Dwarves Trous Dragons. W v a i a t and more ' Vou must solve 
the h.dden mysteries of the dungeon to f'ee the impnsonod 
Prmcess 

Five great machine code programs for ¦ust f 4 95 

Send sae for our latest catalogue 
Please add £0 50 p&p and make cheques' POs etc payable to 

CRYSTAL COMPUT ING 
291-293 Sta t ion Road, Dunsc ro f t 

DONCASTER DN74DY 

Every computer needs a 

I'CHATTERBOX!] 
^OK Spock, you win%*6(7 t ime . ^ ^ SAVE £££s 

for I ONLY QRA>$
'4+)/*3,$

#$%%&'"

SYNTHESIS 

C*--*.A'
STUART 
SYSTEMS 

NASCOM. VIC. PET. 
BBC. APPLE. TRS80. 
IBM, CRAY. ETC. 
(Please state) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc. PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. o o n 

OR COMPLETE D.I.Y KIT t o S * 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Programme" 

W()+M( .*-!(W(
SPEECH 
INPUT 
FOR ANY 
COMPUTER 
Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. a j a 
BUILT TESTEO & GUARANTEED ONLY 
PLEASE STATE COMPUTER: UK101. SPECTRUM. ATOM. NASCOM2, 
Vic 20. Micron. ZX80/81. PET. TRS80. MZ80K, APPLE II. BBC MICRO 
NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 

ZX81/SPECTRUM 
MUSIC SYNTHESISER (STEREO) 
+ 16 LINE CONTROL PORT 

Play 3-part music, sound effects, 
drums etc. Full control of attack, decay 
and frequency. Input/Output lines provide 
control and monitor facility fo; Home Security. Robot Control. 
Model Railway etc. etc Works with or without 16K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full Instructions/software included. 

AMAZING VALUE AT ONLY 
Extra 23 way connectors at £2.60 £ 1 9 . 5 0 (k i t ) 

£25.50 (BUILT) 

THE COMPOSER 
Music Programme for above synthesiser. 
Enter and play 3 part harmony. 
Includes demonstration tunes. Recommended £7.40 

COLOUR MODULATOR 
RGB in, PAUUHF out (not for ZX) 

KIT £15 
BUILT £20 

SPECIAL OFFER 
SPEECH OUTPUT CHIP SX-01 
Phoneme Speech Processor 

I.C. £18 

DATA £0.60 

Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 

All enquiries 
SAE please 

!"##"$%&
'()$*(&
'.'/+,'$ TFU$

Dower House. Biilericay Road 
Herongate. Brentwood. 
Essex CM 13 3SD. England 
Telephone: Brentwood (0277) 810244 
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!HE ZEAKER is an electronic 
device controlled by a ZX-81 
through two 2-metre long 

cables. It consists of a black box w i th 
wheels on either side and four sen-
sors mounted on each corner. The 
motions of each of the wheels can be 
turned on and off under program 
control, so that it can be steered by 
the computer in much the same way 
as a tank. The motors can also be 
programmed to go forward and 
reverse, so that the zeaker can 
retract from a wal l . 
The sensors can be used to detect 

obstructions around the zeaker. The 
sensors consist of metal plates which 
are curved around each corner of 
the zeaker and spring-loaded so that 
it is held away from the box. 
Fixed to the box under the plate 

are two adjustable metal stubs 
which form the other half of the 
switch. When the zeaker hits an 
obstruction the metal plate touches 
the metal stub on that side of the 
corner and completes the circuit. 
That can be detected by the com-
puter by PKEKing a location in 
memory. There are four corners, 
each having two sensors, one on 
each side of the corner beneath the 
metal plate, making eight sensors in 
all. 
The zeaker also conta ins a 

loudspeaker which is connected to 
two oscillators inside the interface 
box. They produce a two-tone horn 
̶ which can be switched on and off 
under program control to indicate 
obstructions and turning. 
There are also three LEDs 

mounted on top of the zeaker. Two 
of them can be turned on under pro-
gram control and the third is used to 
indicate that the pen. which is 
underneath the zeaker. is in the 

down position. The pen is the really 
important part. It turns it into a 
turtle-type creature which can be us-
ed by t e a che r s to d e s c r i b e 
mathematics to children in a visual 
way. The pen is operated by a 
solenoid mounted in the body of the 
zeaker which is lowered under the 
command of the ZX-81. It consists of 
a cut-down ball-point refi l l and so is 
simple enough to replace when it 
runs out. The pen can be used to 
fol low the motion of the animal and 
can be raised and lowered at any 
time. 

A program usually associated 
wi th drawing by computers through 
a programmed device l ike the 
zeaker is called Logo. Although not 
available on the ZX-81. a similar set 
of commands is available via a pro-
gram on tape wi th every zeaker. The 
zeaker can learn a set pattern and 

@I%' m%Kp%E'
!K#' H%KE#'K'

&%$'DK$$%E#' K#N'
MG$I' G$&'D%#'
!K#' E%D%K$'
$IK$' DK$$%E#Z'

with its pen in tow can repeat that 
pattern at any time. 

If that pattern is the result of a for-
mula or program, the results can be 
il lustrated graphically by running 
the zeaker over a large sheet of 
paper and watching the results. If 
there is a bug in the program the 
place where it appears wi l l be shown 
by the trace: thus it is a very simple 
method of getting children ̶ and I 
suspect even adults ̶ to program a 

computer and see if the answer is 
correct. If the answer is incorrect the 
trace wi l l give the exact position of 
the error, so that it can be corrected 
easily. 

The program in Basic is used to 
POKE and PEEK at a memory loca-
tion where a port has been inserted. 
The demonstration model was run-
ning on a Technomatics port but. 
being Basic, the port used could be 
any memory-mapped port which 
provides two eight-bit ports, one in-
put and one output. 
The port is not included in the 

price of the zeaker and Techno-
matics is understood to have ceased 
production of the port. That should 
not affect zeaker users, as Colne has 
said that it w i l l undertake to supply 
a similar port at the same price. 
The port presents the user wi th 

two 16-pin OIL sockets which pro-
vide the interface box containing all 
the electronics and power supply, 
w i th eight wires for input, eight 
wires for output to the zeaker. plus 
OVand + 5V connections to the com-
puter. 
The interface box contains the 

motor control circuitry for forward 
and reverse, as well as on and off for 
both the motors inside the zeaker. It 
also contains protection circuitry so 
that it cannot be programmed to go 
in two directions at once. The inter-
face box is between the port which js 
attached to the expansion port of the 
computer and the zeaker and is con-
nected to both via ribbon cables. 
The ribbon cables are two metres 
long and so allow the zeaker to roam 
from the ZX-81. Both ends are ter-
minated in two 16-pin DIL plugs so 
that they fit into the sockets on the 
top of the zeaker and the port. 
The interface cables to the port 
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would have to be altered if a dif-
ferent port was used but Colnesays it 
could provide a set of cables for 
commonly-used ports. The connec-
tions. however, w i l l be listed in the 
manual so that they can be changed 
over easily. 
The zeaker is available as a kit. as 

well as ready-built, as is the inter-
face box. The two are available 
together as one package. Construc-
tion should not be di f f icul t . The 
manua l i n c l u des the c i r c u i t 
diagram, port description ̶ for 
those who want to use another one 
̶ and details of the control codes 
used. The principles of operation 
also include tips on how to write 
your own programs, as well as 
describing the ones provided. 
Two IK programs provide a 

demonstration of random action of 
the zeaker and a 'learning phase', 
one which allows you to enter a few 
commands telling where to go. Two 
16K programs are also included ̶ 
they should take up only about 8K. 
in fac t ̶ and once aga i n 
demonstrate random action, plus a 
learning function. 
The learning function is much 

more comprehensive than on the 1 K 
machine in that it w i l l al low you to 
use letters of the commands to pro-
gram the action of the zeaker. The 

basic functions wi l l be F(foward). 
B(backward) . L(Left) . R(Right). 
PU(Pen Up) and PI)(Pen Down). 
Those letters are accompanied by a 
number describing how many steps 
are to bedoneundereach command. 

The commands are combined into 
a str ing and then the zeaker is asked 
to execute the set of commands, 
which may also be given a name and 
the ZX-81 told to execute name. 
That leads to programs made up of a 
feries of command words like box 

@I%'m%Kp%E'
MG$I' G#$%EFK!%'
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and triangle. To test one of the pro-
grams before trying it on the com-
puter, a chi ld can be asked to go 
through the same series of steps, im-
itating a zeaker. to check that the 
program which has been wr i t ten 
can be understood. 

Schools and colleges have not 
generally accepted this method of 
demonstrating computers because 

of the previous cost of a few hun-
dred pounds each. Now that the cost 
of microcomputing power is down to 
£49.95, Colne has produced this ver-
sion which wi l l sell at £59.95 as a kit 
or £69.95 assembled. Remember 
that does not include the cost of the 
port required to run it ̶ it cannot be 
connected directly to the ZX-81 ex-
pansion port. The price includes the 
interface box. the zeaker and power 
supply. A port can be supplied at ap-
proximately £13. 

The size of the zeaker is 5 Yi in. X 
5in. X 2in. and it has four ZX-81 pro-
grams in Basic. The interfaces and 
programs could be adapted easily to 
most computers wi th a user port. 

The Spectrum, Sinclair says, wi l l 
soon have a version of Logo wri t ten 
for it as part of the package offered 
under the schools scheme. As there 
are already ports available for the 
Spectrum and the Spectrum Basic is 
ZX-81-based there should be no dif-
f icul ty using it on either machine ̶ 
using IN and OUT instead of PEEK 
and POKE. 

The zeaker and interface box. 
a l o ng w i t h the p o r t , was 
demonstrated by the company for 
Sinclair User a n d is r o b u s t a n d v e r y 
simple to use. Colne Robotic Ltd is at 
2 Station Road. Twickenham TW l 
4LL. Tel: 01-892 7044. 
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! I wish to order 

Quantity Item Price 

Cheques/Postal orders should p ^ & pa ck , ng 
be made payable to 
Kempston (Micro) Electronics Total (VAT inclusive) 

£1.00 Cheques/Postal orders should p ^ & pa ck , ng 
be made payable to 
Kempston (Micro) Electronics Total (VAT inclusive) 

Name 

Address 

Pos t t o K em p s t o n (M i c r o ) E l ec t r on i cs , D e p t 
I 180a B e d f o r d Road , K emp s t o n , B e d f o r d MK4 2 8 B L 

SU2 

Ou ts tand ing Features 
• Super s t rong ny lon and steel cons t ruc t ion , 

bu i l t t o last. 
• A to ta l o f 8 d i rec t ions plus 2 large f i re 

bu t tons . 
• A rcade p roven mou lded leaf swi tches ensure 

incredib le rel iabi l i ty. 
• C omp l e t e w i t h self conta ined boxed 

interface wh i ch simply plugs in to the 
Spec t rum expansion p o r t (w i t h o r w i t h o u t 
p r in te r ) . 

• Easily p r og rammed in BASIC o r M /C 
These arcade games, designed exclusively f o r 
the J o y s t i c k by leading so f twa re houses, are 
n ow available f o r Spec t rum: 
T ime Ga te M / C 48 K £6.95 
Me te ro ids M / C I 6K £ 4 9 5 
Spooky Man M / C I 6 K £ 4 9 5 
Cosmos M / C I 6K £ 4 9 5 
Wa t c h this space f o r new so f tware ! 

FD<I-1'0%
,()*-$g$ +T+)/*-0()'$

180a Bed fo rd Road. Kemps ton . Bed fo rd MK4 2 8BL 
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I spect rum graphics 

be coaxed into doing everything 
else. 
The most symmetric polygons are 

the regular ones, which are very 
democratic ̶ all angles are equal, 
and all sides are equal. The 50 pence 
coin is a seven-sided regular polygon 
wi th slightly curved sides. A square 
is a four-sided regular polygon. 
Honeycombs are fo rmed f rom 
regu la r s ix-s ided po lygons ̶ 
hexagons. 
Let us consider a regular hexagon. 

Here is one: 

=4,/%3.14/&'0-%
;'1%,%0'$"4%+"-*&0%
0KEGK$G"#&' "#' K' D"HLQ"#' $I%J%' OL' *K#'
)$%MKE$'MG$I'$I%')D%!$EPJ' G#' &PDD"E$'

computing world. Once you have "N ARRESTING tit le, as the 
po l i ceman said to Lady 
Chatterley. no doubt referring 

to a species of Klingon wi th poodley-
wool hair. He's going to tell us how to 
write Space Inveigler games ̶ 
better than that ̶ Spect rum 
graphics. 
The result w i l l be a very simple 

14-line program which produces an 
enormous var iety of at t ract ive 
graphic displays on the Spectrum hi-
res screen. Incorporate it as a sub-
routine in other equally simple 
programs and you w i l l be able to 
cover the screen in intriguing and 
complex designs, all of them fraught 
w i t h deep m a t h em a t i c a l 
significance which, fortunately, it is 
unnecessary to understa nd to 
produce the results. 
The fundamental principle used is 

one which pervades the entire 

)*+,-.*/'5)3/' S%OEPKEL'74=R7'

had one good idea, do not waste 
effort looking for another one ̶ 
hack the first one to death instead. 
Or. to put it more tactfully, apply the 
technique of variations on a theme. 
The theme here is the humble 

Notice that I have drawn it inside a 
circle, to show that its corners are all 
equal distances from its centre. 
Notice also that the angles divide the 
ful l circle of 360 degrees into six 
equal portions. So each angle is 60 
degrees. If the polygon had n sides, 
then the angle wold be 360°/n. 
Mathematicians call this "putt ing 
6 = n " or inductive reasoning. 

Now all we need is some elemen-
tary tr igonometry, which I w i l l 
explain. Get out the stepladder, 
c l imb into the attic, and haul down 

Z*#!"ED"EK$%' G$' K&' K' &POE"P$G#%' G#' "$I%E'
%bPKHHL'&GJDH%'DE"QEKJ&'K#N'L"P'!K#'!"e%E'
$I%'&!E%%#'G#'!"JDH%\' N%&GQ#&Z'

polygon ̶ I won't stoop to mention 
the schoolboy joke about dead 
parrots. A polygon is a shape made 
up of s t r a i g h t l i nes , w h i c h 
immediately sets one in mind of the 
Spectrum DRAW command. If we 
can f ind where the corners of the 
polygon should be. the machine can 

your May issue of Sinclair User: look 
at the article Triggy questions by me. 
It w i l l tell you that to get things 
moving in circles you use the 
functions SIN and COS. If you want a 
circle of radius r you have to plot 
points r*COS x. r* SIN x. as x varies 

continued on page 40 
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continued from page 39 
from# " degrees to# FR" degrees, or 
rather, there being a mathematician 
somewhere in the Sinclair camp, 
from 0 to 2*PI radians. PI = key M in 
extended mode. 

What we have to do is to divide 
that 2* PI range into n equal bits; 
obviously we do taking and one nth 
of it, 2*PI/n. and them (multiples of 
that. l *2*PI /n for i = 0.1.2 n. So 
the corners of a regular polygon of 
radius r and centre 0,0, lie at points 
whose co-ordinates are: 

r*COS(i*2*PI/n). r*SIN(i* +/PI/n). 
So we are left wi th this program: 

10 PRINT "Polygon" 
20 INPUT "Number of sides", n. 
30 INPUT "Centre" . x;"(D";y 
40 INPUT " rad ius " , r 
50 IF x + r> 255 OR r> x OR r <y 

OR y + r > 175 THEN INPUT "o f f 
edge".d$: GO TO 20. 

60 FOR i = o TO n 
70 LET u = x + r*COS(i*2*PI/n) 
80 LET v = y + r*SIN(i*2*PI/n) 
90 IFi = 0 THEN PLOT u.v:GO TO 

77<'

100 DRAW u ̶ PEEK 23677, 
v-PEEK 23678 

110 NEXT i 
• =space 
Before I explain, type this into 

your Spectrum and RUN it. INPUT in 
turn the numbers 7.127,87,75 forn . 
x, y. r. You wi l l have a big heptagon 
̶ seven-sided thingy ̶ in the 
centre of the screen. 

Now the details. First, everything 
I have said so far assumes that the 
centre of the polygon is 0,0. Unfor-
tunately that is the bottom left-hand 
corner of the screen. To adjust to a 
general centre x.y (0_£x_£255, 

75) you have to add the x and 
y lines 70 and 80. 

Line 50 is crashproofing; it makes 
sure your picture does not go off-
sc reen and thus o f f e n d the 
operating system of the Spectrum. 

Line 100 could have been made 
PEEKless but is such a useful tr ick 
that it deserves to be mentioned. 
The system variables in addresses 
23677 and 23678 hold the co-
ordinates xO and yO, say, of the last 
point PLOTted. A DRAW command 
on the Spectrum draws from that 
point to a point offset from it by the 

numbers in the DRAW command. In 
other words, 

DRAW u.v 
draws from xO.yO to xO + u.yO + v. 
That is useful for some applications 
and a nuisance for others; what you 
often want is to draw from xO.yO to 
u.v. You can wr i te 

DRAW u-xO. y-vO 
to achieve this but then you need to 
remember xO and yO in the program 
and watch for rounding errors in 
arithmetic. Instead, you can " l i f t " 
their values from the operating 
system using PEEK. 

That is the theme program; now 
for variations. One thing which is 
easy to do is to twist the polygon into 
a less regular but st i l l very art ist ic 
shape. To that you add the line: 

45 INPUT " twis ts" ,s ; " • " ; t 
and change 70 and 80 slightly wi th 
the EDIT key: 

70 LET u 
x + r*COS(s + i*2*PI/n) 

80 LET v = y + r*SIN(t + i*2*PI/n) 
Another item to exploit is that the 

Spectrum can draw curved lines. So 
add: 
Figure 1 

n x y r s t b 
13 127 87 80 1 2 4 

8?TjH?]#

K 
M$ % ^ r 

^ -

n x y r s t b 
31 127 87 80 4 5 4.5 

V 

r h 

48 INPUT "bend" ,b 
and modify line 100: 

100 DRAW u-PEEK 23677, v-PEEK 
23678,-b 
Then there are more numbers to 

input. I suggest you go gently at f i rst; 
for s.t. and b try smallish things like 
0.5,1,1.5. They can be negative, too. 
there are two typical samples of the 
results in f igure one. 

n x y r s t b 

n x y r s t b 

' That is still not all. If you embed 
that as a subroutine in a program 
which goes round a FOR I NEXT 
l o op , g e n e r a t i n g v a l u e s f o r 
n . x . y . r . s . t . b and p l o t t i n g the 
resulting curlygons on top of each 
other, you can get very complex 
results. You can generate the 
numbers at random or according to 
a pattern. Here are two samples ̶ 
add these lines and RUN. The old 
line 10 is deleted deliberately. 
(a) 10 FOR 1 = 10 

11 LET n = INT(3 + 12*RND) 
12 LET x = 127: LET y = 87 
13 LET r = INT (1 + 80*RND) 
14 LET s = 0:LET t = 0 : LET 
b = 0 
15 GO TO 50 
120 NEXT q 

(b) 10 FOR q = 1 TO 10 
11 LET n = q + 2 
12 LET x = 100 + 5*q: LET 
y = 50 + 5*q 
13 LET r = 40 
14 LET s = q/10: LET t = q/5 
15 LET b = q/3 
16 GOTO 50 
120 = NEXT q 

Even then you can add colour 
commands, or pr int OVER x , or that 
is the trouble wi th an idea, even a 
simple one; it 's amazingly dif f icult 
to hack it to death altogether. 
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SPECTRUM AND ZX81 SOFTWARE 

.rem if i S O F T W A R E 

Specialists in high qual i ty intel l igent games 

SUPERCHESS 
Play against the most powerful ZX chess program • 10 levels of p»av 'choice o< positional 
or' ?@0$>cal evaluation 'substantial booh of openings eg French Defense. Sicilian. Ruy 
, op« Ouoen's Gambit 'high quality display bi 'es pieces b board, list of moves, 
playing cvei Many more features too "self play 'recommended move 'analyse Each 
cassette comes wiih full .nstructwns. ̃ 
WKZX81f696 48K SPECTRUM(7 95 

ZX DRAUGHTS 
Did you know that a comoutcr draughts program has beaten the world draughts 
champ*™- Draughts is an .deal game to apply fee searching techniques' AB Our program 
analyses each position in depth, making n a formidable opponent Choree of colour. 10 
levels of play at level 5 •: response time appro* 70 seconds I it beats -is own programmer' 
16KZX8U6 95 48K SPECTRUM £7.96 

BACKGAMMON 
Play t«: s fascinitnny game of »K<i: andchance. High resolution colour display, with dice roll. 
Can be used by expert players and also has documentation to enable beginner s tolearn the 

SJT!"**6-=&) @ E F 5)

SPECTRUM SPEECH 
Yes It's possible' Software driven speech from the Spectrum Simple to use in your own 
programs Eedi cassette comes with user documentation and demonstration program. No 
e«»a hardware >s required, uses Spectrum speaker and top 32K ram 
SOFTAIK 1 Multiword*" 60 • words <0 to 1 million, plus. add. go, limit, right etc.I 
SOFTALK 2 "Spacegames" 60 - words Inumbers. ied. alert, damage, fire, torpedoes, 
bearing, south etc I 
•48K SPECTRUM C6 95 each 

SPECTRUM ASSEMBLER 
An essential aid fo» m c programmers User documentation supplied with each cassette. 
16K and 48K SPECTRUM M 95 

All ptices are inclusive Dispatch within 48 hours of roccfpt of order Send cheque ot postal 
order (and state whether ZX 81 or SPECTRUM) to 

CP SOFTWARE 
17 Orchard Lane. Prestwood. Great Missenden 

Bucks HP160NN 

S T A L A GM I T E S A N D S T A L A C T I T E S w h i c h g r ow across you r pa th . 
Blast a way t h r o ugh w i t h you r Lazer Cannon ( b u t b ewa r e - a surpr ise 
is in s to re f o re y o u ! ) . 
V O L C A NOE S t o get past a l ive - if y o u can! - an ever increasing 
amoun t of wh i t e - ho t Larva t o a vo i d the closer y o u get t o the w i t ches 
cavern. 
V AM P I R E B A TS that c l i ng t o y o u r sh ip , mak i n g you r c o n t r o l sluggish 
and f i n a l l y ( i f y o u are no t care fu l ) dragging y o u d own to your 
des t ruc t i on . 
C AVE - I N S s h o u d y o u h i t t he side of the cave w i t h your L , /er Cannon 
or Bomb , par t of the roo f w i l l c a v ^ i n o n y o u - the greater the 
landsl ides to avo id each t ime1 . 
THE N E A R E R you get t o the Wi tches Cavern, the mo re of her Defences 
she w i l l t h r ow at y o u at once. Shou l d y o u surv ive all o f them (h igh l y 
un l i ke l y ) t hen y o u mus t c on t end w i t h the W i t ch he r se l f A v o i d be ing 
t u rned to s tone b v her spelts wh i l e a t t emp t i n g to dest roy her w i c k ed 
Hear t ! . 

• 1 or 2 Players 
• W r i t t e n en t i r e l y in Mach ine Code * Mys te r y Score pos i t i ons t o b om b 
• Ha l l of Fame • 5 Sk i l l Levels 

D E S T I N ED T O BECOME A CLASS IC ! 

A N D ON L Y £5 .95 
$%&# '()$*+,&# )+,-# . / 0#

C R A I G O F A R M , B O T A N Y B A Y , T I N T E R N . G W E N T 

i ̶ • • •• .••:•• i 

YOUR MISSION 
To pene t ra te the Wi tches Defences. Enter 
her Cavern and Des t roy her w i c k e d Hear t 

THE WITCHES DEFENCES 

A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
FOR 16K ZX81 

V f * + ) @ . + @' *A.U3'@/.+)S3/'@1'k?' )T3,@/5A'

/_'_*U*@.-' @/.,3/'o;4R4('

(umetouched 
onginals) 

RD DIGITAL TRACER(S) at Please send me 
£49 95 each I enclose payment of £ 
Name: 
Address... 

Send to: RD Laboratories. Dept YCS, 5 Kennedy Road, Dane End. 
Ware. Herts SGI2 OLU 

RD Labotatones' policy is to bring sophisticated computer techniques to low-cost 
computing RD Laboratories therefore maintain the nght to amend specifications 
at short nonce Please send for further details of the RD DIGITAL TRACER, and 
the RD8100 SYSTEM for automatic monitoring, test and control. 

@I%' IGQI' E%&"HP$G"#' !"H"PG' QEKDIG!&' "F'@I%' k?'

)D%!$EPJ'D%EJG$'K!!PEK$%'DE%&%#$K$G"#'"F'!"JDH%\'

"E' GEE%QPHKE' GJKQ%&'['JKD&n' $%!I#G!KH' NEKMG#Q&n'

%e%#' D%E&"#KHG$G%&R' 6P$' %#$%EG#Q' G#NGeGNPKH' !"[

"ENG#K$%&' F"E'P#P&PKH' &IKD%&' !K#' O%' $%NG"P&' K#N'

$GJ%[!"#&PJG#QR'

@I%' #%M' /_' _*U*@.-' @/.,3/' !P$&'"P$' JP!I'

$%NG"P&' DH"$$G#QR' *$'DE"eGN%&' G#&$K#$' $EK#&F%E' FE"J'

"EGQG#KH' $"'NG&DHKL' FGH%'['F"E' &!E%%#' NG&DHKL'G#'

!"H"PEn'k?'DEG#$%E'DEG#$"P$n'"E'E%$%#$G"#'"#'!K&&%$$%R'

@I%'/_'_*U*@.-'@/.,3/'G&'"F'GJJ%#&%'O%#%FG$'

G#'JK#L'FG%HN&'['F"E'Q%"QEKDI%E&'K#N'M%K$I%EJ%#n'

F"E'%#QG#%%E&n' KE!IG$%!$&'K#N' $%!I#G!GK#&n' %e%#'F"E'

OPNNG#Q' -%"#KEN"&q'_%&GQ#%N' F"E'P&%'MG$I'$I%'k?'

)D%!$EPJn' $I%'/_'_*U*@.-'@/.,3/' K&' &PDDHG%N'

G&'!"JDK$GOH%'MG$I'k?'=7n'KH$I"PQI' IGQI[E%&"HP$G"#'

!"H"PE'QEKDIG!&'!K##"$'O%'"O$KG#%N'"#'$IG&'JK!IG#%R'

@I%' /_' _*U*@.-' @/.,3/' G&'KeKGHKOH%' "#HL'

FE"J'/_'-KO"EK$"EG%&R'@I%'DEG!%'"F'o;4R4('G#!HPN%&'

T'a'T'K#N'0.@R')%#N'L"PE'!I%bP%'#"M'F"E'N%HGe%EL'

G#'8='NKL&R'`,I%bP%&'DKLKOH%'$"'r/_'-KO"EK$"EG%&r's'

@I%'/_'_*U*@.-'@/.,3/'G&'&PDDHG%N'MG$I'$EK!G#Q'
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!2*4M'@:7='!%4&5$%1'
MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81. 
TIMEX Sinclair 1000 
or SPECTRUM 

)'%"*+,"-"
* £25.95 

" #$

•nclp&p&VAT 
• The ZON X SOUND UNIT a comple ted sen contained and especially 

d e i g n ed for use wi th the ZX8I TIMEX Sinclair 1000 and Spect rum 
Computers tt jus! plugs in no dismantl ing or soldering 

No t>cpw.cr pack, battei.es. leads or othor extras * 

' Man-jai Volume Control o n panel i m pm volume f rom built in loud 
w a l m r 

Standard Sincla-' 16K Rampad ior pnnter can be plugged mto ZON X 
Sound Un<t wi thout af fect ing normal computer operation 

Huge range o l possible sounds for Games. Music. Helicopters. Sci-Fr. 
Space Invaders. E«pk>K>ns Gun shots. Drums. Ptanes. lasers, 
Organs, Bells Tunes Chords, etc , Or whatever vou devise1 

8 f u ' octaves. Uses 3 Channel sound chip giving programme control of 
pitch, volum« of tones and noise all w i th envelope control. 

Easily added to e*ist<ng games or programmes using a few simple 
BASIC" line»o« machine code 

• No memory addresses used 1 0 mapped 

F U l l instructions wi th many enamples o» how to obtain effects and the 
programmes, supplied Futy guaranteed British Made 

'Ciccpt with Spectrum you nerd the Spectrum Eitenvon Hoard Order No 
SCI - PriceSOmcl VAT 

N O W 
%'$ Q$.'L$D,',*.$/%F,b$ /,&H,.',*$
'13c$RQUU$ YXRYU$
I;162'#/6#;169:#S6`'-E#T%-('#;%-#8%-:2)#O02#$/.J#

'",$-*&,F+/#$ ')$C.,*$ .')*,$
S<'#,+-2/#V+*1%.*2#W'(+6.#-'/%+1#2<67#27'9+%1+2+.(#+.#
$Z];T=ZW#96&70/'-2E#
Wide variety of Hardware. Software. Books & 
Magazines. 
Reliable Cassette Recorder tested for loading/saving 
on ZX81 and SPECTRUM - only £18.50 
A*,/1'C./3')1S@C./3'
&'(% )*+,-(./%
=TZa]#;?VV=]\ (16k) Testing Invaders style game 
making full use of Spectrum sound, colour and 
graphics £4.75 * N O W# $S?;BZ]H#^>8ZSaW#=;a £ *9 .95 * 
O=;BH=VV?] (16k) Play against your computer in 
this version of the popular board game £5.0C 
O?S3#H=Va$#=k=ZT=OTa#$3?8#6-#V=ZT#?W\aW#
S-%*'#'.l0+-+'2#`'196&'E#

Y')1S@C./3'C/*@3/)Y'
GOOD SPECTRUM OR DRAGON SOFTWARE 

WANTED.EXCELLENT ROYALTIES 

!"#$%&'$()
Open 9.30 - 12.00 noon1 

12.30 - 5.30 p.m. 
Closed Monday. 

Linsac's ZX Companion series has received excellent press 
reviews: 

O H V i 

£ 6 3 5 
Thought fu l ly wr i t ten, detailed and il lustrated w i th 

meaningful programs ... outstandingly useful" ̶ EZUG 

"Far and away the best" ̶ Your Computer 

T h e Spe c t r um Games Compan i on ' is the latest addit ion 
to the series and is aimed at the games player and 

programmer alike. Twenty-one games designed specifically 
for the ZX Spect rum are included, w i t h clear instructions on 

entry and play. Each program is explained fully w i th 
complete details on how it is designed and wr i t ten. 

Introductory chapters show how to set up and use the 
Spectrum and how to create your own games. Later 

sections cover number games, word games, board games, 
simulation games, dice games, card games and grid games. 
If you want to enjoy your ZX Spectrum and learn its secrets 

at the same time then this is the book for you! 

B o b M a u n d e r i s c o a u t h o r o f T h e Z X 8 0 C o m p a n i o n ' a n d a u t h o r o f 
' T h e Z X 8 1 C o m p a n i o n ' . H e i s a S e n i o r L e c t u r e r i n C o m p u t e r 

S c i e n c e a t T e e s s i d e P o l y t e c h n i c , h o l d s a n M S c d e g r e e i n C o m p u t e r 
S c i e n c e , a n d i s a M e m b e r o f t h e B r i t i s h C o m p u t e r S o c i e t y . 

The Spec t r um Games Compan i o n is available f rom good 
book shops, or send C5.95 to: 

LINSAC, ( ) 68 Barker Road. Middlesbrough. 
Cleveland TS5 5ES 

Postage is free within the U.K. - add £1 for Europe or C2.50 
outside Europe 

ISBN#"#U"KG!!#"G#M#

;8' )*+,-.*/'5)3/' S%OEPKEL'74=9'



start ing f rom 
scratch 

1PE' %K&L[$"[F"HH"M'QPGN%' F"E'#%M' "M#%E&'
"F'$I%'k?[=7'K#N' $I%' )D%!$EPJ'

S<'#4%2+9#-60/'#/6#%#
<%4+/N,6-&+.(#<6445#
#UYING a Sinclair machine 

can be the start of a life-time's 
obsession wi th home comput-

ing. It is easy, however, to become 
discouraged if everything does not 
go according to plan from the 
beginning. 
For those wi th only a l itt le know-

ledge of computers and their capa-
bilities. the best way to approach the 
machines is to abandon any ideas 
for special uses. While the 48K 
Spectrum is big enough for simple 
uses in small businesses, the range of 
Sinclair computers does not contain 
machines for major uses. It is better 
to become accustomed to the many 
facilities and then decide how you 
wish to use them. 
Begin by u n p a c k i n g y o u r 

machine, overcoming your surprise 
at its size and weight and. fol lowing 
the manual, set up the system. If you 
cannot get the K on the screen, check 
that everything is plugged into its 
correct socket and re-set the 
machine by pulling-out the power 
plug for one second and try tuning-in 
again. If stil l nothing appears, check 
the power supply unit by shaking it. 
If it rattles, return it. If it is satis-
factory. check your system wi th that 
of a friend. 
If you have a Spectrum you wi l l 

have received an introductory book-

let which explains what the com-
puter can do and giving detailed 
instructions on how to set it up. Also 
included is a fault-f inding guide. 
Once the K appears you are ready 

to begin lea rn ing about your 
machine. It can prevent family argu-
ments if you can afford a separate 
television set for your systems. It 
also makes life easier if you f ind 
somewhere to leave your equipment 
set up permanently. You wi l l f ind 

sets, which include Hitachi. Grundig 
and Toshiba. Sets which many 
people have found compat ib le 
include the Sony Trini tron. Fidelity 
and Ferguson. 
The manuals are writ ten in great 

detail and are reasonably easy to 
fol low. Some of the chapters may 
not seem immediately relevant but it 
is worthwhi le reading them as you 
might miss something important. 
Patience is needed at that stage to 

learn the ways in wh i ch the 
computer wi l l accept information. It 
is tempting to try to enter programs 
before you are ready but that is 
l ikely to lead to errors. For example, 
words like AND. THEN and AT 
should not be typed-in letter by 
letter. 

By the time you have reached 
chapter 11 in the ZX-81 manual and 
chapter 19 in the Spectrum manual 
you should have accumulated 
sufficient knowledge to be able to 
type-in other peoples programs, 
such as those in Sinclair User and 
Sinclair Programs, w i t h o u t t oo 
much di f f icul ty. 

It is important that when using the 
ZX-81 it is not jolted. Some of the 
connections can easily work loose 
and everything which has been put 
in w i l l be lost. 
The manuals are not to everyone's 

l ik ing and if you find them dif f icul t 

ZS"E'$I"&%'MG$I'"#HL'K'HG$$H%'p#"MH%NQ%' $I%'
O%&$' MKL' $"' KDDE"K!I' $I%'JK!IG#%&' G&' $"'
KOK#N"#' K#L' GN%K&'F"E'&D%!GKH' P&%&Z'

that a few power sockets are needed 
and a four-way block connector on a 
short length of extension cable wi l l 
help to tidy training leads. 
When using a Spectrum, a tele-

vision set has to be more finely-
tuned than when using a ZX-81 
because of the added dimension of 
colour. If the set is not tuned pro-
perly. the colours wi l l look hazy 
instead of sharp and clear. If no 
colour can be seen when it is 
switched on. the power supply or the 
television may be at fault. 
Some users have experienced 

some dif f icul ty wi th some television 

to fol low a number of books on the 
market can help you. Find the one 
which suits you best. 

As a way of relaxing you can buy 
some of the growing range of com-
mercially-produced software. That 
can be loaded directly from cassette 
but make sure that your machine is 
big enough to take the tapes you buy. 
For the ZX-81 there are a few tapes 

for the unexpanded 1K machine but 
the majority require the IfiK KAM 
pack. Similarly on the Spectrum 
most c ompan i e s a re t a k i n g 
advantage of the poss ib i l i t ies 

continued on page 44 
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continued from page 43 
provided by the larger 48K machine 
rather than providing cassettes for 
the 16K. 
The tapes can vary in quali ty and 

it is advisable to read the reviews in 
Sinclair User and use you r j udgmen t 
to f ind the best. 

An alternative method to learn 
about both the ZX-81 and the 
Spectrum is to plunge in at the deep 
end and see what the machines wi l l 
do. Refer to the manuals when you 
have diff icult ies. You can ignore the 
functions and calculations ini t ia l ly 
and experiment wi th PRINT state-
ments to obtain the feel of the 
machines. 

You may already have heard 
about the problem involved in 
SAVEing and LOADing your own 
cassettes. The manual gives detailed 
instructions but many of the early 
ZX-81s would not accept tapes from 
some recorders. That problem is 
said to have been overcome but 

there can sti l l be diff icult ies. Usually 
they occur when LOADing tapes 
recorded by other people. One 
simple method to over-come this is to 
w ind the tape to the middle of the 
program and type LOAD " " 
f o l l o w e d by NEWL INE ; t hen 
increase the volume of the recorder 
slowly wi th the tape running unti l 
the television screen shows four or 
f ive thick black bands. If you then 
re-wind the tape, the program 
should LOAD normally. 
LOADing and SAVEing on the 

Spectrum is much easier and faster 
than the ZX-81. One difference is 
that when SAVEing on the Spectrum 
the LOAD lead must be disconnec-
ted either at the recorder or the 
Spectrum. 

Finally, a health warning. Apart 
f rom any practical uses, computing 
wi th your Sinclair machine can be a 
very entertaining hobby and is 
almost certainly habit-forming. You 
may easily f ind yourself crouched 

over your machine, red-eyed, in the 
early hours of the morning thinking 
that in another five minutes you wi l l 
solve the problem. Try to break that 
habit by getting into the fresh air and 
meeting other Sinclair users. 

By obtaining a Sinclair computer 
you find that you have joined a not 
very exclusive club wi th many 
thousands of members, many of 
whom would be only too happy to 
advise you if you have diff iculties. 

Make sure of your regular copies 
o f Sinclair User a n d Sinclair 
Programs and you can be guaran-
teed many happy hours wi th your 
Sinclair machine. 

"At LastVour ChanceTo 
ruckTheMachine Code 

ZX81 and SPECTRUM OWNERS 
* If you are interested in f inding out how a computer REALLY works 

and want to exper ience TRUE PROGRAMMING POWER - THE 
MACHINE CODE TEST TOOL is the answer . 

* The MACHINE CODE TEST TOOL is a uti l i ty p rogram which comes 
comple te wi th tutor ial course enab l ing you to enter, test, d isp lay 
and debug hexadec imal mach ine codes s imply and quickly. 

* THE MACHINE CODE TEST TOOL is constructed to help the absolute 
beginner who wishes to exp lore this fascinat ing subject , or the 
expert keen to pol ish up his mach ine code programs. 

* A HEX: dec imal convers ion rout ine is conta ined wi th in the 
p rogram as standard. 

Post t o : OXFORD COMPUTER PUBL ISH ING . P.O. Box 99 Ox fo rd 

P l ease send me Ma ch i n e Code Test Too ls at £9 95 e a c h 

T ick box for ed i t i o n r e q u i r e d ZX81 SPECTRUM 
Send c h e q u e / p o s t a l o rde r to a bo ve add r e s s 

NAME . . . 

ADDRESS 

Also avai lab le f rom most branches of 
CB)A*@B'

POSTCODE SU2 

.HH"M' PD' $"'8='NKL&' F"E' D"&$KQ%'
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Turn your ZX system _ 
into a portable computing centre! 

2"PEk?'IKENMKE%[k?=7'"E')D%!$EPJ'
G&'N%&GQ#%N'$"'M"Ep'$"Q%$I%E'K&'K'&L&$%JR'

.#N'#"M'$I%E%Z&'K'&GJDH%'MKL'$"'JKp%'
$I%'J"&$'"F'$I%'FK!$R'

S<'#76-/%41'#96&70/+.(# 9'./-'#
+.#%#4-+',9%2'E#

.'k?',P&$"J',K&%'I"HN&'KHH'L"PE'
IKENMKE%'G#'$I%'J"&$'%!"#"JG!KHHL'
&%#&GOH%'D"&G$G"#&'F"E'%K&L'"D%EK$G"#R'3K!I'

ZX Spectrum 
Custom Case 
now available! 

DG%!%'"F'%bPGDJ%#$'G&'QEGDD%N'&%!PE%HL'OL'
&I"!p[KO&"EOG#Q'F"KJR'3K!I'!"##%!$G#Q'
H%KN'FG$&'P#N%E'$I%'F"KJn'&"'$I%E%Z&'#"'
!IK#!%'"F'$K#QH%&R'.#N'K&'%K!I'DG%!%'G&'I%HN'
FGEJHLn'!"##%!$G"#&'KE!'%\!%HH%#$R'

2"P'!K#'F"EQ%$'MK&$%N'$GJ%'&%$$G#Q'PD'"E'
P#I""pG#Q'$I%'&L&$%Jn'$""R'CI%#'L"P0%'
FG#G&I%Nn'&GJDHL'$P!p'G#'$I%'JKG#&'K#N'@0'
H%KN&'K#N'E%DHK!%'$I%'IG#Q%Nn'HGF$["FF'HGNR'
.#N'"F'!"PE&%n'GF'L"PZE%'$KpG#Q'L"PE'k?'
&L&$%J'$"'!"HH%Q%'"E'$I%'"FFG!%n'k?',P&$"J'
,K&%&'KE%'K'H"$'H%&&'!PJO%E&"J%'$IK#'K'OKQ'
"E'EP!p&K!pR'.#N'K'H"$'J"E%'DE"$%!$Ge%'K#N'
DE"F%&&G"#KHR'

\'2+(.'*#45#LM#'./<02+%2/2#N
,6-LM# './<02+%2/2E#

6"$I'$I%'k?=7'K#N')D%!$EPJ',P&$"J'
,K&%&'M%E%'N%&GQ#%N'OL'K'QE"PD'"F'k?'
&L&$%J'P&%E&'K#N'JK#PFK!$PE%N'OL'6EG$KG#Z&'
H%KNG#Q'!K&%'JKp%E&R'AKN%'FE"J'GJDK!$[
E%&G&$K#$'.6)n'%K!I'!K&%'I"HN&'%e%EL'DG%!%'"F'
)G#!HKGE'IKENMKE%'KeKGHKOH%'F"E'$I%'
E%&D%!$Ge%'!"JDP$%E&[DHP&'-%KE#G#Q'-KOn'

&"F$MKE%'!K&&%$$%&'K#N'K#L'!K&&%$$%'
PD'$"'H1C'\'(7f8rR'*F'L"P'IKe%#Z$'KHH'

IKENMKE%n'&GJDHL'H%Ke%'$I%'DE%[!P$'
G#'D"&G$G"#n'$I%#'E%J"e%'G$'K&'L"P'Q%$'

%\$EK'DG%!%&'"F'%bPGDJ%#$R'

012% 34+1% 5(612% 1+3%46(236(+% 78%

71-('2.,+29% '(%:'.% .*;(62+%&('/% <=>?% -'%

)*+,-(./9% 87/*@:% ,'1-6,-%.8%&'(%6% (+*@6,+/+1-%

&'6/% 718+(-%&'(%A.8-%BCDEF% GHIJIKD%

$'.*#,6-#560-#LM#;02/6&#;%2'#N#.6`m#
k?=7'K#N')D%!$EPJ',P&$"J',K&%&'KE%'

QPKEK#$%%N'F"E'$M"'L%KE&n'K#N'!"&$'cP&$'
o9;R4('`t'DaDs'%K!IR'/%J%JO%E'L"P'!"PHN'
DKL'J"E%'F"E'K#'"ENG#KEL'OEG%F!K&%R'

@"'"EN%En'&GJDHL'P&%'$I%'S/33T1)@'
!"PD"#R'1E'GF'L"P'IKe%'K'!E%NG$'!KENn'
$%H%DI"#%'<8>:':87((n'A"#[SEGn'4R9<[(R9<R'

COMPUTEX 
Conipu lex Cases (JUS), S tanhope Road, 

Cambc r l ey , Sur rey , (JU15 3PS. 
D312 >1$ 2 3 38@$ YJ$ N 2 6 >$ 38A$N1 3 M91A6$ WITN26$ 78<16 T:2 S[$ ;<N1A 42[ M<=$

HT: 
Z# ;%+#

S6n#; 6& 7 0 / ' 2# ; % 2 ' 2 I ^ W# $J E# P W aa8?$S E#

; %&4' - 1 ' 5 )# $0- -'5 )#H>!D# FOW E#

81'%2'#2'.*# &9 E# Il/5E#LMA/# ;02/6&#;%2'2 g# %/#

CFREUD# +.9E#CG E""#762/)#7%9:+.()#+.20-%.9'# '%9<# "!E#

81'%2'#2'.*#&'# Il/5J#$7'9/-0&#;02/6&# ;%2'N#2J#

%/#CFREUD#I+.9E#C G# ""762/ )7%9: +.( )# +.20-%.9'# '%9<# "GE#

o#Z#'.9162'#%#9<'l0'cZ X E?E#,6-# C E#
&%*'#7%5%41'#/6#;6&70/9Q# ;%2'2#

p#81'%2'#*'4+/#&5#=99'22#e + q % p#

%9960./#.6#

o81'%2'#*'1'/'#%2#%77-67-+%/'# 8Ta=$a# 8W^Ek/#

$+(.%/0-'#

]%&'n# EV-cV-2cV+22E#

=**-'22#

r# W'(# +.#a.(1%.*# .6# UU!GAAE# SUS 302 

Use your computer in the case... 
Foam rubber gives complete protection... 
Purpose-built for the ZX system... 

ZX81 & Spectrum 
Custom 
Just £34-95 (+P&P) 



Liverpool, Merseyside L2 3PN 

=W;=\Z=#
t he n a m e of t he g a m e e spec i a l l y c r e a t e d t o 
b e t he fastest , meane s t , mos t a d d i c t i v e s h oo t 
' e m u p a a m e y o u ' v e eve r des i r ed . W a v e a f te r 
w a v e o f t h e mos t l o a t h s ome a n d d e a d l y 
a l i ens b i l l ow h ypno t i c a l l y t o w a r d s y o u r s p a c e 
f igh ter w i t h d e a d l y in tent . But t hen y o u h a v e 
d u a l P l a sma D i s r up to r s a n d a n I on Thrust 
D r i ve h a ven ' t y o u < 

ZX SPECTRUM ( I 6K o r 48K) 
1 0 0% ma c h i n e c o d e w i t h 12 d i f f e ren t a l i en 
t ypes , i n c r ed i b l e a n ima t i o n a n d exp l os i ve 
e f fec ts , s o u n d a n d the fas tes t , smoo t h e s t hi-
res g r a p h i c s e ve r l 

Imagine Software, Masons Buildings, Exchange Street East, 

When you buy 
Imagine Software 
you buy it for life. 
If an Imagine 
Software product 
EVER fails to load 
first time simply 
return it to Imagine 
for an instant free 
replacement. 



Both games just Post coupon now to# ;/S_TJ*# (IR,PS-*Z#
b# 6SLIJL# M.TV\TJ_LZ# 5`+^SJ_*# (,-**,# 5SL,Z#
c# NT]*-)IIVZ# 6*-L*[LT\*# N=# a9:>#

' Please rush me copies of (tick box) 
I • Arcadia • Schizoids for use on any ZX Spectrum 

IPlease debit my Access/Borclaycard (delete as necessary) 
Cord 

Including first class post, packing, VAT 
and an UNCONDITIONAL LIFETIME GUARANTEE 
&PP$G O U M O S$ U M S L I F K ` M U$ [ Z$ !JOSF$ K P I S S$ L G S F$
fJF`JN$9 7$ ` G E O S$ G!$ OMKMJLF5$

SUPERFAST CREDIT CARD SALES UNE: 

051 236 6849 (24hrs) 

Why not ¦ Number 
put a first J 

class stamp on I 1 e n c l o s e Cheque/PO for £ 
your envelope and ¦ Name 

you will receive . A d d r e s s 
your order within • 
3 days of posting. I 



fm?m W1 

A fast and furious arcade action game for the 
ZX Spectrum. Orbiter is wr i t ten entirely in m/c 
code with full arcade features including scan-
ners. reverse, hyper-space, continuous scor-
ing. sound e f fec ts and humanoids. 

M-0^Bf( *22*,L(

Survival is the name of the game in this exciting 
scramble-type arcade game. Fast machine 
code action wi th full arcade features. 

/^B,].-(

Fru i tea t ingmonsterbeat ingmazemunch ing 
creaturecrunchingghostchasingfastamazing 
Mlincher! Fast machine code, maze, race 
and chase game. 

Soar through the s ta rs in this exciting new 
space ship simulation. This new. advanced ver-
sion of Star t rek uses the full colour and sound 
facilities of the Spectrum microcomputer. 

cd(SJ(*'$&3:(*$6"<#(;"C6(
ZX 81 Compiler Q £5 .95 
Muncher (ZX 81) • £4 .95 
Asteroids • £4 .95 
Invaders • £3 .95 
Alien-dropout • £3 .95 
Startrek Q £3 .95 
Graphic Golf • £3 .95 
Super lAlumpus • £3 .95 
Games Pack 1 • £3 .95 

Please send me as indicated. 

NAME 

cd(N(!7:$6'>G( !<E64&':(
• r b i t e r 
Ground At tack 
Starship Enterprise 
Muncher 

M.B.-0^!( f.*;.-(

f+!,0^B2!( *g*+;*);.(

I enclose a cheque/PO for £. 

_ ADDRESS 

1# £5 .95 
1# £5 .95 
1# £5.95 
1# £5.95 

Send to: 
SILVERSOFT LTD. 
20 Orange Street 
London WC2H 7ED 

A-0M-*//.-!F Tired of working for nothing, send your programs to SILVERSOFT for a speedy reply. 



F8A451A<$
DA17M1A$ ,^5M:M4M8<>$

DE"PNHL' K##"P#!%' K'
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MAHCtt 26th POOitV CIVIL LtMlO.. 
DAMiOh CUKNtH. SlAKNINcLt*. NK. 1-ttUS. 
iBlTVttN t.ttOS t UKAOKOKU) 

MARCH [ l l h BKUNION KAIL. HUbifcLHOHCM. lOlNBOKCM 
(HAlt> Ai KOAU t> Mll-ti KKUH tDINBUKCM) 

a a a a a a a a a a • a 

nAt 2U1 blAKi 01 SCO. yULtNl KUAO, SHttFULl). 
(HtXl OOOK TO let KINK s HlLi KBOM C£MTK£). 

a a a a a a a a a a a a 

KJK "»AaLfcS CONTACT MUt OONNACMU Oi AFTiH k p. 

AOiblaatun - AOULTi />l». CHlLOKth iOp. 
10 a .Bi. t i l l i .00 {i.d. 

KAXDWAkt. UOFTUAKt, HOOKi. ANU MAt.AZlNtS - tVtlUTWINC KOB 
ZX UStHS. 

THIS t'AlH IS tXCLOSlVtLK H)H 2X COWUTtHS. 

FED UP WITH 
SPACE INVADERS? 

M.C.L. 
of fers vou hours of s t imu la t ing en ter ta inment 
w i t h their cha l leng ing range of w a r g a m e s fo r 
the SPECTRUM, ZX-81. DRAGON 32 
• PR IVATEER ̶ A brand new act ion packed 16K 
ZX-81 game. How many enemy ships can you sink. 

Price: 16K ZX-81 4 50 
• S A M U R A I W A R R I O R - cou ld you have been 

S H O G U N in 13th Cen tu ry Japan? 
Price: Spectrum 5.50/ 16K ZX-81 4.50/ 
DRAGON 32 6.95 

• TYRANT OF ATHENS - can you guide Athens to 
survival against many o ther host i le states? 

Price: Spectrum 5.50/ 16K ZX-81 4.50/ 
DRAGON 32 6.95 

• R O M A N EMP I RE ̶ How good a general are you? 
Price: Spectrum 5.50/ 16KZX-81 4.50 

• P E LOPONNES I A N W A R ̶ can you defeat those 
nasty SPARTANS? 

Price: 16K ZX-81 only 4.50 
• W A R L O R D ̶ h ow wel l can you protect your village? 

Price: 16K ZX-81 4.50; Dragon: 6 95 

Cheques or PO's please - made payable to : 
M.C. LOTHLORIEN 

4 GRANBY ROAD CHEADLE HULME 
CHESHIRE SK8 6LS 

'4+)/*3,$ ><"7AY$ D$ QRA>$ ><Y$

m r x * 

Q3)Y,&0$
QRA>$ ^><Y_$

EAT THE DOTS. BEAT THE 
GHOSTS IN THIS ADDIC-
TIVE GAME CLEAR THE 
SCREEN OF DOTS TO EARN 
A BONUS LIFE AND A 
FRESH M A Z E FULL OF 
DOTS, WHEN THE CHASE 
REVERSES . C A T C H A 
GHOST AND SEE ITS EYES-
RETURN TO BOX. 
. ALL MACHINE CODE I10K) 
. AUTHENTIC ARCADE 
ACTION 

. HIGH SCORE HALL OF 
FAME' 

. TITLE/DISPLAY ATTRACT 
MODE 

ONLY £5 95 INC P&P 

\*-==+*$
QRA>$ ^><Y_$

GU I DE YOUR FROG 
ACROSS THE ROAD. THEN 
CROSS THE R IVER BY 
JUMP ING ONTO TURTLES 
A ND LOGS. TO REACH 
SAFETY IN A FROG HOME. 
F ILL A L L F IVE FROG-
HOMES TO EARN A NEW 
' S CREEN ' W I T H MORE 
HAZARDS. 
. MOVING CARS. LOGS. 
TURTLES 

. ALLIGATORS. DIVING 
TURTLES 

• SAVE BABY FROG FOR 
BONUS 

• ALL MACHINE CODE 
(13 5K) 

ONLY £5 95 INC P&P 

•SPECTRUM 1& 48K VERSIONS AVAILABLE SAME PRICE# 

(NB: Photographs show ZX81 versions) 

DJL SOFTWARE 
9 TWEED CLOSE. SWINDON. WILTS SN2 3PU 

TRADE ENQUIRIES WELCOME 

=&,+'$ \-*$ ><Y$ '4+)/*3,$

SUPERPLA Y 1 £5 
by Wi l l i am Smi th 
Five di f ferent games, some of t hem 
entirely original, wh i c h shou ld 
appeal to four teen year olds of all 
ages' 

Using a combina t ion of BASIC and 
machine code - for extra zip this 
cassette conta ins the fo l l ow ing 

KONGO Move your man a long 
girders and up ladders to reach the 
terrible kongo Avo id the deadly 
patches of red ¦elly and wa t c h out 
for kongo ' s patro l l ing warr iors 

*-%-/$ *+')3+ Gu.de your Ship 
t h rough a meteor s to rm to reach 
the landing pad and br ing the 
stranded astronaut back to the 
mother ship. 

#(=#b&.$ *300+* Get your 
fami ly of f rogs safely across the 
M l . 

%(=$=&,+$ #30/+* Shoot the 
advancing hordes of w i l d l ions and 
rhinos. 

3 \ - Protect your planet f r om the 
aliens w i t h their deadly torpedoes. 
Be sure you don ' t exhaust your 
supply of lasers 

ALL FIVE GAMES FOR fS 

All games feature h igh sco 'e and 
on-scroen score total . 

SOLO WHIST £5 
by J. A. Yates 
This is an excel lont s imulat ion of 
the we l l k n own card gamo and 
makes a fasc inat ing change f r om 
the usual arcade type computer 
game 

The computer deals the cards and 
you play your hand against three 
opponen ts w h o are contro l led by 
the computer 

A runn ing tota l of tr icks w o n is kept 
on the screen and you have to use 
considerable skill t o beat the 
compute r . 

The graphics are of a h igh standard 
and you w i l l soon forget that vou 
are us ing a computer and you wi l l 
become absorbed in the batt le of 
w i t s w i t h your three hard b i t ten 
opponen ts 

VIDEO 
'-\/b&*+$ T(,(/+1$

STONE LANE KINVER STOURBRIDGE 
WES! MIDLANDS DY7 6EQ ENGLAND 

TEl KINVER246? STD OJI 483 ?46? 
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_KeGN' .#N%E&"#' K#N' *K#'A"EEG&"#'QGe%' K'
#PJO%E' "F'$GD&'"#'J%J"EL' &KeG#Q'

a%25#̀ %52#6,#('//+.(#
l0%-/#+./6#%#7+./#76/#
"S MANY of the thousands of 

ZX-81 owners wi l l know, the 
IK memory provided in the 

basic machine is often insuff icient 
for even the simplest of programs. 
That can leave the user f rustrated 
as he thinks of the program he could 
have wr i t ten had he bought a 16K 
RAM pack. Therefore any bytes of 
memory which can be saved in a 
program are of great importance. 

There are many ways in which 
vital bytes can be saved on a IK 
machine. Once mastered, the user 
wi l l discover that his computer is 
very versatile. 
The ZX-81 1K ̶ 1.024 bytes ̶ of 

memory is f i l led wi th 124 bytes used 
by the machine as its system 
variables; x bytes for the program; y 
bytes for the display file ̶ varies 
depending on how much is pr inted 
̶ and f inal ly z bytes for the 
va r i ab l es de f i ned d u r i n g the 
program. 

Each line in a ZX-81 program 
takes five bytes as soon as it is 
entered ̶ two bytes for the line 
number, two more for the length of 
line, and one byte at the end for the 
NEWLINE. Anything typed in the 
line wi l l take up more bytes. Thus 
REM statements should be removed 
as a needless waste of memory, as 
they serve no useful purpose except 
in a machine code program. 

More memory can be saved by 
making one line out of two. Thus: 
10 LET G = 15 
20 IF INKEY$ = " 5 " . THEN LET 
G = G - l 

30 IF INKEY$ = " 8 " THEN LET 
G = G + 1 

40 GOTO 20 
can be replaced by 
10 LET G = 15 
20 LET G = G + (INKEY$ = " 8 " ) -
(INKEY$ = " 5 " ) 

30 GOTO 20 
The removing of one line saves the 

five bytes which are taken up by 
each line and because of that saving 
the program wi l l RUN considerably 
faster. 
The method shown, making two 

INKEY$ lines into one, is a type of 
condit ional statement similar to IF. 
The condition inside the brackets 
can either be correct or incorrect. If 
it is correct the result of the 
brackets w i l l be 1 but if it is 
incorrect the result of the brackets 
wi l l be 0. Therefore if the user were 
pressing 4*8", the result of the f irst 
bracket would be 1 and the second 
would be 0. Under those circum-
stances G would increase by one. An 

Z,"#&$K#$&' MGHH'
&Ke%'J%J"EL' "#HL'
GF'$I%' #PJO%E'
G&'P&%N' $IE%%'
"E'J"E%' $GJ%&Z'

expansion of the system is shown in 
the following two programs: 
?-+(+.%1#
10 LET G= 15 
20 IF INKEY$ = " 5 " THEN LET 
G = G - l 

30 IF INKEY$ = " 8 " THEN LET 
G = G + 1 

40 IF G< 0 THEN LET G = 0 
50 IF G> 30 THEN LET G = 30 
60 GOTO 20 
=,/'-# -'[+2+6.#
10 LETG= 15 
20 LET G = G-(INKEY$ = "5 ' AND 
G> 0) + (INKEY$ = " 8 " and G< 30) 

30 GOTO 20 
Probably the most effective and 

possibly the simplest method of 
saving memory is by the use of 
constants which are non-varying 

var iab les . F i rs t , you def ine a 
variable e.g.. 10 LET N = a number 
used more than tw ice in the 
program, at the start of the program 
and wherever that number appears 
in the program substitute it w i th the 
variable. 

As proof of its effectiveness. 0.9K 
was saved in a 16K program by the 
use of only one constant ̶ zero. 

In a program line a number is 
stored as follows: 
N um b e r as i l By te Exponen t Fou r man t i s s a 
appea r s i n c o n t a i n i n g Byte by tes 
the p r o g r am 1 2 ^ 7 E h e x ) 

s t o rage o f t he n um b e r t en 
1.0 126 132 32 .0 .0 .0 

When using a variable the number 
wi l l take up only one byte of memory. 
Constants wi l l save memory only if 
the number is used three times or 
more in the program. 

If. however, there is a number in a 
program which is used only once or 
twice there are two more relatively-
eff icient methods of saving memory 
in this. 

If the number is between 0 and 
255. the function CODE can be used: 
10 LET T = 14 
can be replaced by: 
10 LET T = CODE * V 
That w i l l save four bytes of memory. 
This method wi l l be effective for 
those numbers wh i ch have a 
character assigned to them but wi l l 
not work for those numbers 67 to 
127, as they are not used in the 
ZX-81 character set. 

The second method is for those 
numbers above 255 or between 67 
and 127. It makes use of the function 
VAL. thus: 10 LET V = 300 
would become 
10 LET V = VAL "300" 
The use of VAL wi l l save three bytes 
of memory. 
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Numbers above 999 which can be 
written easily in scientific notation 
should be wr i t t en in scient i f ic 
notation in conjunction wi th VAL. 
which wi l l save even more memory 
̶ 10.000 can become VAL " 10000" 
which can become shortened even 
further to VAL "1E4" which saves 
another two bytes. 
After all those methods have been 

employed there are st i l l a few more 
ways of finding those extra bytes. A 
0 can be replaced by NOT PI. That 
takes up two bytes and saves five 
bytes over the seven-byte number 
zero. A " 1 " can be replaced by SGN 
PI. That uses only two bytes and 
saves five bytes over the seven-byte 
number one. A " 3 " can be replaced 
by using INT PI. which also saves 
five bytes. 
Galaxians is a simple IK invaders 

program which makes use of the 
whole screen area. There are four 

types of invaders ̶ on-screen 
display of base, missile and alien 
plus score, highest score and 
highest scorer's name. A l l those 
superb features are achieved by 
some powe r f u l memory-sav ing 
programming. 

The features to note in the 
LISTING are the absence of REM 
statements, as few numbers used as 
possible and the use of four 
constants. Conditional brackets are 
also put to their fullest use. 

Four constants are used R.N.U, 
and W which are set in lines 2 to 5. 
They are followed by the variables 
H$,H,S,P,X.Y and A$ in lines 6 to 90. 

The FOR ̶ NEXT loop T is used to 
move the invader down the screen. 
That is the most effective way of 
doing it. 

Line 110 is the INKEY$ line which 
controls the movement of the missile 
base. That makes the fullest use of 
conditional brackets. Note that the 
AND inside the brackets stops the 
base from moving off either side of 
the screen. 

In line 120 everything to be 
displayed is pr inted, for three 
reasons ̶ memory is saved as all 
the pr int ing is done in the one line, 
everything is displayed speedily and 
that leads to l i t t le flicker after the 
CLS in line 119. 

Line 130 tests to find whether an 

alien has been hit. Line 140 resets 
the missile when necessary. Line 
150 moves the missile upwards. Line 
160 moves the alien horizontally to 
either side at random. 

Lines 200 to 250 are used at the 
end of the game. Note that the CLS in 
line 240 empties the display, thus 
leaving sufficient memory for the 
in i t i l isat ion routine in lines 20 
through to 90. i.e.. memory is saved 
here by adding an extra line to the 
program. 

To play Galaxians first RUN the 
program. Alien after alien wi l l dive 
towards you. Use keys " 5 " and " 8 " 
to manoeuvre your base. Key " 0 " to 
fire. You cannot move and f ire at the 
same time due to the basic INKEY$. 
As your score increases the type of 
invader wi l l change. The random 
invader scores a bonus of 200 
points. 

At the end of the game if the score 
does not appear but instead an 
INPUT prompt appears that means 
you have set a new highest score 
and the computer is wait ing for you 
to INPUT your init ials of up to five 
characters. Once the score has 
appeared, press NEWLINE for 
another game; any other INPUT wi l l 
end the game. In that eventuality 
GOTO 20 wi l l start the game once 
more w i t h the h ighest score 
retained. 

2 LET R=C0DE " + " 1 20 PR INT RT T , X ; R 3 K U TO > ;RT Y 
3 LET N=»N0T P I 1 3 0 I F Y>T OR RBS <P - X>> « I J THEN 
4 LET IJ=VRL " 2 " GOTO VRL " 1 4 0 " 
5 LET U=SGN P I 131 PR INT RT T ; X ; " - = - " ; R T T , X ; C 
6 D IM H$< VRL " 5 " > ODE R $ , CHR$ N 

10 LET H»N 1 3 2 LET S=S+C0DE R$ 
2 0 LET S=N 1 33 GOTO CODE " C " 
3 0 LET P -CODE " ? " 1 4 0 I F Y O T THEN LET Y " R 
4 0 LET Y=R 1 5 0 LET Y ̃Y -U * < INKEY$a>STR$ N OR 
5 0 LET X»-RND*R Y<R > 
6 0 LET fi»«"9r«Phie T , 6 , Y " 1 60 LET X * I N T < X + R ND * 3 - U - < X > 2 8 > 
7 0 I F S>VRL " 1 E 3 " THEN LET +<X<W>> 

"C 9 r * P h i c Y , 7 , T " 1 70 NEXT T 
8 0 I F 3 >VRL " 2 E 3 " THEN LET 2 0 0 I F H<S THEN INPUT H$ 

"W 9 r ^ P h i c T , 6 , Y " 2 1 0 I F H<S THEN LET H=S 
3 0 I F RNDVv'RL " . 3 " THEN LET R * 2 2 0 PR INT RT R , P ; " X * X " ; R T N , N ; " 

• "COS" )'*(+,hie 5 - 9 r * P h i c 3 " SCORE " ; S ; " H I " j H . ; " BY " ; HS 
100 FOR T»U TO R-W 2 3 0 INPUT R$ 
1 1 0 LET P«*P+< I N K E Y $ = " 8 " RNO P < 2 2 4 0 CLS 

© > - < I N K E Y $ » " 5 " RND P >N > 2 5 0 I F " " THEN GOTO CODE "=*" 
1 13 CLS 
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If you want to be sure of getting YOUR copy of Britain's most informative 
Electronics magazine with a strong Computing flavour, PLAY SAFE AND 
SUBSCRIBE. Fill in the form below. 

^SUBSCR IPT ION ORDER FORM 

l l w o u l d l i ke t o subsc»'l>e t o Rad io & Elect ron ics Wo r l d for one year (12 issues) Please start m y subscr ip t ion 
¦ f r om the issue 

I SUBSCR I P T ION RATE P A YMEN T 
¦ ( t i c k as appropr ia te ) (Access. 'Barc laycard orders may IK? sent usinq rep ly pa id order card) 

• UK £ 1 3 . 0 0 fo r 1 2 issues I enclose m y (delete as necessary) Cheque 'Pos ta l Order . 

" O v e r s e a s 1 3 . 5 0 f o r 1 2 issues In te rna t i ona l money order for £ 

I Please use B LOCK CAP I T A L S and inc lude posta l codes 

i N ame (M r /M r vM i s s ) 

I Address 

I 
¦S iqned : _ Date 

f Please send th is o rder f o rm , w i t h you r remi t tance , t o Rad io & E lec t ron ics VVorld, Subscr ip t ions Depa r tmen t , 
¦ 4 5 . Yead ing Avenue . Rayners Lane. Ha r r ow . M idd lesex . HA2 9RL 

SUBSCRIPTIONS 

UK (12 issues) £ 13 . 00 
Overseas (12 issues) £ 13 . 50 

89'% ,-:% ;-7*% 3-1.3% :(,,%0,,-:%0)<% ;-3=9*.'%:(*6%
0)% >?@A@% ;0=0B(,(*<% *-%C-% )0*(-):(1.D% ;-9'*.7<% -E%
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It's not only February's R&EW that has a strong computing f lavour -
watch out for our March Issue that is to feature a 16-page computing pull-out. 

Don't miss the February issue of R&EW if you 
want the low down on some really high quality 
projects for your Sinclair computer. 

H6.% 7.;-)1% C'.0*% ='-/.;*% (7% 0)%
>?@A@% ;0'1% E-'% *6.% !"#K4% H6(7%
1.7(C)% .)0B,.7% 0% !"#K% *-% B-*6%
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7(1.1% &MF% =,9C7% ()*-%*6.% !"#K+7%
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Send off the coupon today or telephone Gt. Yarmouth (0493)^2453 
(24 hrs a day, 7 days a week)%C(L()C your Barclaycard or Access riuhtoer. 

23 Sussex Road , 
Gor les ton , 
Gt . Y a rmou t h , 
N o r f o l k . 
Tel ; (04931 602453 

Pi ^Name 
I Address 

I 
¦ Please send me Meteroids... . 

Centipede @ £4.95 each inc. 
I enclose cheque/PO 

¦ or debit 

• Signature.., 

. 3D Tanx 
P&P 



Key features of the 
Sinclair ZX Spectrum 
• Full colour-8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound - BEEP command with variable 
pitch and duration. 

• Massive RAM -16K or 48K 
• Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution-256 dots 
horizontally x 192 vertically, each 
individually addressable for true high-
resolution graphics. 

• ASCII character set - with upper- and 
lower-case characters 

• Teletext-compatible - user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD & SAVE-16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files 

• Sinclair 16K extended BASIC-
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 

!:;OPB:A'DE'!98O7:'
16Kor48KRAM... 
full-size moving-
key keyboard... 
colour and sound... 
high-resolution 
graphics... 
!"#$%#&'(%
!"#$%&

First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500.000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's 
unrivalled. 

Professional power-
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa-
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
for an upgrade The cost? Around £60. 

(;'

Ready to use today, 
easy to expand tomorrow 

YourZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500.000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im-
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer-available now - is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 
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How to order your ZX Spectrum 

The ZX Microdrive -
coming soon 

The new Microdrives. designed 
especially for the ZX Spectrum, are set to 
change the face of personal comput ing 
by providing mass on-line storage. 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access t ime of 
3.5 seconds. And you'll be able to connect 
up to 8¦Microdrives to your Spectrum via 
the ZX Expansion Module 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the early part of 1983 for 
around £50. 

QQ'
The ZX Printer-
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character se t - inc lud ing lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac-
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 

¦ ZX Spectrum software on 
cassettes-available now 

The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation.. .Chess... Planetoids... 
History.. Inventions...VU-CALC...VU-3D 
Club Record Controller... there is 

something for everyone. And they all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 

I receive a detailed catalogue with your 
l' Spectrum. 

ZX Expansion Module 
This module incorporates the three 

functions of Microdrive controller, local 
area network, and RS232 interface. 
Connect it to your Spectrum and you can 
control up to eight Microdrives, 

I communicate with other computers, and 
dnve a wide range of printers. 

The potential is enormous, and the 
I module will be available in the early part 
I of 1983 for around £30. 

^' ^' ^'

i m z i l a i r -
Sinclair Research Ltd, Stanhope Road, 
Cambertey, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 

BY PHONE-Access. Barclaycard or 
Trustcard holders can call 01 -200 0200 for 
personal attention 24 hours a day. every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order. Barclaycard, 

Access or Trustcard. 
EITHER WAY- please allow up to 28 

days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt - a n d we 
have no doubt that you will be 

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. 

as applicable 

Order ;n 
Qty I tem Code I tem Price Total 

£ £ 
Sinclair ZX Spect rum-16K RAM version 100 125.00 
Sinclair ZX Spectrum - 48K RAM version 101 175.00 
Sinclair ZX Printer 27 59.95 
Printer paper (pack of 5 rolls) 16 11.95 
Postage and packing: orders under £100 28 2 95 

orders over £100 29 4.95 
Total £ 

Please tick if you require a VAT receipt 
*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
•Please charge to my Access/Barclaycard/Trustcard account no. 
•Please delete/complete 

PLEASE PRINT 
Name: Mr/Mrs/Miss ¦ ¦ I I I I I I I I I I I I I I I I I I 

Address I I I I I I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I J 1 1 J 1 S U S 9 0 2 J 

%@(FREEPOST- no s t amp needed. Pr ices app ly t o UK only. Expor t pr ices on app l i ca t i on 
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Whether you want to update mailing # j S & M A * * 
lists, manage customer accounts, or / ' i j n f f 
simply produce an index of your / T l l ^ # v 
record collection, THE DATABASE / ^ T ^ f f c 
makes it easy and enjoyable. / v ^ J ^ 
A breakthrough in power and / ^ 
practicality, THE DATABASE / ? v ¦ 
allows you to store information / J F W P 
on any subject in the way yot/ # -
want, and gives you a full range / % W . ' > \ 
of commands to d isp lay ,update, /$ \ T 
sort, search and print # J B 
- even perform calculations. / £ D 
Massive storage capacity: # <airc**%nfi 
1,000 lines in memory at a 
over 7,000 names and addresses on a ^ ^ ^ ^ j * * 
single C90 cassette. See for yourself why ^ ^ ^ ^ ^ 
THE DATABASE is the most advanced 48K Spectrum 
database available - far more powerful and practical 
than Sinclair's VU-FILE and all other "competitors". 

/#+$/#-3=#/$
PROCESSOR 

/#+$'4*+&1'#++/$
Based closely on Visicalc, the world's 
best-selling program, 
THE SPREADSHEET turns your48K 
Spectrum into a "super-Calculator" J 
that helps you solve all kinds of / 
number-based problems quickly j , 
and easily. Hundreds of f t f f T l 
applications in business, 
engineering and science - and ^ J { 
just as versatile for home finance / fe 
management. Invaluable in I 
education too, helping develop / 
maths ability and confidence. / 
In power, flexibility and ease / 
of use, THE SPREADSHEET L 
outperforms all other Spectrum 
spreadsheets - including Sinclair's 
VU-CALC. See for yourself, with the security of 
MiCROL'S 14 day money-back Guarantee. 

y 

M 

/#+$b-*1$ 4*-)+''-*$
The only full feature, professionally-
written word processor for 48K 
Spectrums. Use it to produce memos, 
letters, reports 
- THE WORD PROCESSOR has 
the features you need, including 
flexible editing, justification, m 
centering, and automatic "word 1 
wrap". Simplicity itself to use, 
THE WORD PROCESSOR uses 
the same "what you see is what , 
you get" principle as word I 
processors costing hundreds of / 
pounds more. 20,000 character / 
storage capability for real-work 
applications, and it's easily adapted to 
work with full size printers. Once again. 
MiCROL sets the standard in serious 
Spectrum software. 

^ r r f 

To order: Simply complete the coupon, 
and FREEPOST with your cheque, 
made payable to MiCROL (UK Mailorder). 
All products normally available from 
stock and despatched by return. 
Credit Card Orders: By phone 9-5.30 
Mon to Sat. stating name and address. 
Card No. and item(s) required. 

"%&125'
38 Burleigh Street, Cambridge CB11BR. 

(0223) 312866 

Post to : - MiCROL (UK Mail Order) Freepost 
38 Burleigh Street. Cambridge CB1 1BR 

Please send me copy,copies of$ 3'+$&01$T+&*0 Vol. 1 
Please send me copy copies of$/#+$ 1&/&%&'+$
Please send me copy copies of$/#+$'4*+&1'#++/$ d O Z h$

Please send me copy copies of$/#+$b-*1$ 4*-)+''-*$ d d$

I enclose cheque P.O. for (£9.95 + 50p p * p - £10 45 total each) 
Or I wish to pay by Access Barclaycard Visa Card Number 
Please print name and address 

Name 

Address 

Credit Card 
holder's signature 
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$AST MONTH I explained how 
to draw a f lowchart of a 
program by spl i t t ing it into 

parts. Each part corresponds to an 
operation performed either by the 
user or the computer program. This 
month we take that a step further 
and examine a way of breaking a 
p r o g r am code i n t o e a s i l y -
understood areas. 
There are three main operations 

performed in a program ̶ input, 
processing by the computer, and 
output. Each of those operations has 
a distinct box in a f lowchart and 
each has a distinct part in a program. 
If a beg inne r is to use the 
program the input section w i l l be the 
longest, because of error-trapping 
techniques and instructions. The 
processing part of the program w i l l 
be the longest if a technical person, 
such as a scientist who knows about 
computers, uses it. 

Now to deal w i th methods of 
p r o m p t i n g a user to en t e r 
informat ion into the computer and 
the best ways in which the computer 
can handle that information. Wi th 
programs such as the database, 
which is to be constructed in this 
series, the screen display is very 
important. The computer uses the 
screen to display information to a 
user. 

Many people who use programs 
such as databases or word pro-
cessors w i l l know nothing about 
how a computer works or what it 
expec ts as i n p u t . The mo re 
information given to the user by a 
program the better. That does not 
mean clogging the screen w i th vast 
quantities of text. Instructions on the 
screen should be easy to read and 
wel l -spaced. The c lear screen 

l"I#'UGHO%E$'!"#$G#P%&'IG&'!"PE&%'

R1",J*0&%*0('%(L"%

I1'&1,<%I1'3"--%
command should be used as often as 
possible to break-down informat ion 
into easily-read pieces but at the 
same t ime the jump between one 
screen of instructions and another 
should be almost transparent to the 
user. 

The text must f low natural ly and 
there should be no i l logical jumps in 
the instructions. That is a matter of 
experience but the database has 
been designed w i t h c l a r i t y o f 
instructions and prompts for inputs 
in mind. 
The most important instructions 

should stand out f rom the rest. That 
can be done bv l iberal use of the 
commands BRIGHT. INVERSE and 
FLASH on the Spectrum and the 
GRAPHICS mode on the ZX-81. 

Listing one is the menu subroutine 
for the database. It is wr i t ten for the 
Spectrum but is easy to re-write for 
the ZX-81. To do that take out the 
INVERSE in 1020 and 1021. BRIGHT 

Listing 1 

in 1021 and FLASH in 1040. 
INVERSE can be substituted wi th the 
GRAPHICS inverse lettering of the 
ZX-81 and the tit le MENU should 
have spaces between each letter to 
make it more prominent. 

The menu should not be surround-
ed by a border of a different colour, 
as that can confuse a user and make 
the screen look crowded. It is also 
important not to use excess graphics 
commands. A display w i th FLASH 
or INVERSEall over the screen is just 
as confusing as if they were not 
there. 
One other thing which people tend 

to forget is that they have the use of 
all the screen. Do not cram things in-
to the corners or sides of a screen. 
Titles should be central and if there 
is only an INPUT prompt on the 
screen, a good place to put it is the 
top left-hand corner. 

Listing one is the first module of 
the program. If there is a menu in a 

cont inued on paye 58 
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cont inued from page 57 
program it should be situated at the 
top of the code after any single or ar-
ray variables have been declared, as 
in line 100 of listing one. 
The menu module w i l l display the 

options available from the program, 
ask which you require, put the 
number of the option selected in a 
string variable A$. and transfer to 
the control program, also in listing 
one. at the top of the code. The con-
trol program, consisting of a series of 
IF . . . THEN instructions, w i l l then 
transfer to the subroutine selected 
from the menu. 
The two other modules which are 

listed in this article are for LOADing 
List ing 2 

data files ̶ listing two ̶ and SAVE-
ing files ̶ listing three. They are for 
the Spectrum but ZX-81 users can 
add toolkit routines available from 
such companies as JRS Software. 
They wi l l handle data files for the 
ZX-81. If you do not want to go to 
that expense you w i l l have to SAVE 
the program and variables together. 
ZX-81 owners w i l l have to break 

out of the program by erasing the 
left-hand quote mark of an input and 
typing STOP. Then type SAVE "pro-
gram name". When LOADing it back 
in. do the usual load but do not press 
RUN. Instead use GOTO 200. 
The SAVEd program can be 

verified on the ZX-81 by re-winding 
the tape, typing LOAD " " , and re-
entering the program you have just 
SAVEd. If the program has SAVEd 
correctly an 0/0 error code w i l l ap-
pear; if not you w i l l get another 
number error code. If that happens 
you wi l l have to re-SAVE. 

In the SAVE and LOAD routines a 

file name is asked for in lines 4010 
and 5010. On the Spectrum a file or 
program name can be only 11 
characters long. To stop the program 
crashing if the name typed-in by the 
user is too long, lines 4020 and 5020 
w i l l take only the first six characters 
of a fi le name. The other letters are 
cut off or truncated. Truncation is 
also used to cut the YES/NO inputs to 
Yo r N. 
The displays in both the SAVE and 

LOAD routines are important. Error 
messages should be displayed in the 
same position on the screen every 
time they appear. Every program 
should have a standard error 
message area to which the user wi l l 
become accustomed. In the case of 

the database, that is in the middle of 
the screen. Also the error message in 
line 800 is BORDERed in red to warn 
the user that a specific input is re-
quired. 

Be careful about using the word 
" i npu t " in a prompt, as it is com-
puter jargon. The word "enter" is 
preferred as is shown in line 1040 of 
the database. 
L is t ing 3 

The prompts and information in 
the SAVE and LOAD routines may 
seem simple and not worthwhi le but 
the writer knows about the internal 
workings of the program and what to 
enter. A newcomer to a program, on 
the other hand, needs to be taken 
through it step by step. 

When a module of a program has 
been written it is a good idea to test it 
on a friend or relative who knows 
nothing about computers. If they can 
fo l low the prompts, leave the 
display as it is; if they are confused, 
you know you have more wri t ing to 
do. 

I have now shown how the 
database is controlled using the 
menu and how to ease a user's task 
in getting through the program. Data 
storage and retrieval for the system 
has also been covered. Next month I 
w i l l explain how data structures are 
created, how files are sorted, and 
how a piece of information which 
you want to retrieve is located for 
output in a matter of seconds using a 
special computer search routine. 
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TEC Telford Electronics & Computing 
The ZX8100 Deal 

Send your ZX81, and for £39.50 (plus £2.50 p&p) 
you will get back a computer 100 times better 

RESET button - avoids having to pull 
out the power plug 

Normal edge connector 
for RAM pack, printer etc. 

Switch for 
inverse TV ̶ 
much easier on 
the eyes 

Extra SHIFT key - for 
easy RUBOUT etc. 

42 moving keys 
inside a 

sturdy case 

Repeat key - all others repeat while 
this one held down 

Power-on light 

Al l the above features for less than the amount some others charge for a keyboard you have to solder 
yoursel f . Opt ional extras are: 

2 Atar i -compat ib le joyst ick sockets plus sample game £9 
•You r 16K RAM pack f i t ted inside case no charge, but see below 
#Our 16K RAM pack suppl ied & f i t ted inside case £25 
Two-s lo t motherboard 
Three-slot motherboard £20 
• 1/ 0 board suppl ied & f i t ted inside w i t h connectors at back £22 
V ideo ou tpu t socket for computer moni tor £2 
*GHIHJKDI?LIHBGMJN) OPHIQ) AR1)

•These items require a motherboard to be ordered at the same t ime, and wi l l take up one slot each. 

There is a 6-month guarantee given against any fault or defect on the ZX81 main board as well as any 
items fitted by TEC (Excludes normal wear St tear). 

ALSO 
WANTED Visit our showrooms at 26 Bradford St, Shifnal, 

Used ZX81's ̶ up to £25 paid. Shropshire. For Oric's, software, books. 
Wr i te or call for details. components etc. etc. 

To:$ /+T\-*1$ +T+)/*-0()'$ c$)-,43/(0=$
26 Bradford Street. 
Shifnal, Shropshire 

ZX8100 conversion 

Opt . Extras: 

£39.50 

From 

pEtp £2.50 
TOTAL Send your 16K RAM if you want it fitted. 
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inclusive of VAT postage and packing 
(U K prices only). 
Quantities of 50 plus for schools and 
computer clubs, prices on application. 
Cash with order to 
Guildhall Computer Stationery Limited 
The Dri House Street Road Gastonbury Somerset 8A69GF 

IVOR KILLERBITE 
YOU MUST BUY TH IS NEW BOOK 

"WR I TE EFFICIENT ZX81 B A S I C " 
by IVOR K ILLERBITE 

(As reviewed in January Sinclair User) 
- Improve your programming skills 

Assumes knowledge only of Sinclair manual 
Many techniques for speed, space saving and 
"good practice" 
Illustrated by over 25 p rogram examples 
Most of the principles applicable also to ZX Spectrum Basic 

AND NOW - 2 SUPER CASSETTES BASED ON 
DEVELOPMENT OF THE BOOK'S IDEAS: 

Cassette 1: "SWEET SIXTEEN": 
16 IK Basic programs (8 general interest, 8 action games) which 
prove that enjoyable programs of adquate scope and speed are 
possible without extra RAM or machine code. 

Cassette 2: "WORDKILL " : 
(needs 16K RAM and ZX printer I A word-processor which can 
enter, amend, insert, delete, move, list, print and save up to 200 
lines of 42 characters each. 10 or 12 characters per inch. Prints 30 
characters per second. Lower case and special character. 
Automatic right justification, etc., etc. Turns the ZX81 into a true 
word-processing machine. 

To. Ivor Killerbite. 10 Elson Road. Formby. Liverpool L37 2EG 
Please send me: 

"WRITE EFFICIENT ZX81 BAS IC" at £5 
Cassette 1 "SWEET 16" (IK): 16 great programs at £5 
Cassette 2: "WORDK ILL " 116K + printer): word-processor 
at £5. 

Prices inclusive of P&P & VAT. 
I enclose cash/cheque/P.O. for £ 
Name 

Address 

SU2 

a 
BEAT THAT HIGH SCOREI 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOUI YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONGI 

• MACHINE CODED FOR FAST ACTION 
• EXTRA "GOBBLER" FOR 10,000 POINTS 
• ON SCREEN SCORING 
• HIGH SCORE WITH "ENTER NAME" FACIL ITY 
• UP TO 4 PLAYERS 

AN ANN0Y INGLY FRUSTRATING GAME FOR ONLY £5.95 

STAY A L I V E AS L ONG AS POSSIBLE IN OPEN SPACE F I L L E D W I T H F L Y I N G ROCKS 
SCORE BY S HOOT I NG T H EM WH I CH A L SO CAUSES T H EM T O B R E A K I N TO LOTS 
OF L I T T L E B ITS A N O M A K E S L I FE E V E N WORSE I 

• MACHINE CODED FOR 
FAST ACTION 
•ON SCREEN SCORING 
• H IGH SCORE WITH 
ENTER NAME - FAC IL ITY 

•UP TO 4 PLAYERS 

• E X T R A SHIP FOR 1.000 PTS 
(NOT AS EASY AS IT 
SOUNDS!) 

• S H I P MOVES JUST LIKE 
ARCADE VERSION 

• R O T A T E LEFT/ROTATE 
R IGHT/THRUST 

• F I R E S IN A L L S 
DIRECTIONS 

• INCREASING NUMBER 
OF ASTEROIDS 

• THREE ASTEROID SIZES 
• NASTY' AL IEN SPACE 
SHIP (FIRES BACK* ! 

THIS GAME IS JUST AS BAD - AND ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS - BOTH TAPES FOR £9.951 

MA IL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO¦ 
E g - THE SOFTWARE FARM C V 

CRAIGO FARM. BOTANY BAY. T INTERN, GWENT 

ZX81 <8 16K 

@B3' @1A6'1S'

M1$&*5$R' p' u'
H O R R O R ADVENTURE CAMEI 

Occupying over 13VsK of memory, a superb 3D graphics 
adventure game for the ZX81 w i t h 16K RAM. for only 
£3.95! Enter Dracula's tomb at 3 0 minutes to sunset 
wande r through the tomb 's pre mapped 3 0 0 vaults in 
search of the fabled Vampire 's Treasure pick up valuable 
silver stakes and use them to defend yourself against the 
lurking horrors ghouls, zombies, p i tsof primaeval s l ime. 
See them all on the Z X 8 1 s plan of the tomb . when it 
wi l l let you1 Take a chance on a Mystery Vault if you dare! 
And all the t ime the minutes are t icking by to sunset 
when Dracula rises f rom his coff in and comes after you1 

Each of the infinite levels of the tomb has its own 3 0 0 vaults 
. go as deep as you like, the Prince of Darkness wil l seek 

you out in his blood-lust1 WARN ING : people of an 
exceptionally nervous disposit ion should play this game 
only dur ing the hours of dayl ight ' Special facil ity enables a 
game in progress to be saved on tape so you can cont inue it 
whenever you choose. 

Price of only £3 95 includes read\ to- load cassette w i th 
library case and inlay, full instructions, postage and packing 
Order today' Money refunded if not delighted1 Send cash 
P 0 or cheque to: 

MOVIEDROME VIDEO (Dept. SU7I. 
19 Leighton Avenue, Pinner HA5 3BW. 
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And play Adventure, Chess or any of 26 more 
programs, plus t ips and hints, all In OVER THE 
SPECTRUM book, ' ' in the Spectrum stakes OVER 
THE SPECTRUM runs out the clear winner." -

PERSONAL COMPUTER WORLD. Only £6.95. 

6>/)>#77.6).!)>/-/S) T 4)
Experience the fantasy of J. R. Tolkien's 
"HOBBIT" on your 48K Spectrum. Danger, 

adventure and exc i tement are all par t of i t in 
words and graphics, bu t i t is you who must 
solve the problems. Special features never 
seen before. THE HOBBIT is the program 

everyone is ta lk ing about £14.95. 

6'+$)6#)%#=-)!"/*6-=&S)
Why is this man smiling? You will too when you 
read Dr. Logan's book UNDERSTANDING YOUR 
SPECTRUM. Including a special section on the 
ROM operat ing system. The definit ive guide 

for only £7.95. 

PENETRATOR is the most amazing and 
sophisticated arcade game ye t devised for 
the 48K Spectrum. Features Include tra in ing 

mode, unique customizing, superior 
graphics, excellent sound and more! 

Cassette £6.95. 

&/+7#=-(/)>#=!/) "=7+.!>/-!)
Please send me your free catalogue 

Please send me: 
Books 
'4+)/*3,$

Understanding Your Spectrum 
Spectrum Machine Language 
For The Absolute Beginner 
Over The Spectrum 

;()$ 9]$
VIC innovative Computing 

1*&)-0$
Enter The Dragon 

-OUMOS$FG6$>a>$/OI!IPWIO$*GIU5$
)OMMNfPK`:$TGNUGN$'+>]$

)GOOMSLGNUMNKM$ FG$ )JM[M$ KGFFIWM5$
' FIF JGN$*GIU5$ )`MUU PNWFGN5$
P M P W ` F GN' !:--%"CD$%+1'$( 3 C$ C0&$

Trade enquiries 
welcome. 

Q R A >$

£7.95 

£6 95 
£695 

£695 

£5.95 

Machine Language Made simple 
fortheZX80&ZX8i £895 
Not Only 50 Programs £4 95 
Understanding Your 
ZX81 ROM £8 95 
Complete Sinclair Basic 
Course £17.50 
Basic Course cassettes £2.50 
Complete Sinclair ZX81 Rom 
Disassembly Part)' & B £9.95 

Cassettes 
><Y'4+)/*3,$
Over The Spectrum No. 1 

• Over The Spectrum No. 2 
r i Over The Spectrum No. 5 

Programs from Spectrum 
Machine Language Book 

7 AY '4+)/*3,$
• Penetrator £6.95 

£5 95 • TheHobblt £14 95 
£5 95$ ' / &01&*1$ ;()$ 9]$
£5.95 viC innovative Cassette 1 £5 95 
____ l VIC innovative Cassette 2 £5 95 
£5.95 • VIC innovative Cassette 5 £5 95 

I ] ViC Games Pack £5 95 
C The wizard & The Princess £5 95 

All prices include)3'6 where applicable 

AN Melbourne House cassette software Is unconditionally guaranteed against malfunction 
Access orders can be telephoned through on our 24-hour ansafone (01) 8587597. 

i enclose my cheque/money order for £ 

Please debit my Access card)(#) ?

Signature Name̶ 
Address 

Please add 80p for post and pack £ 80 
TOTAL £_ 

Expiry date 

Postcode 

HDTRA9SGD%>A92D%=9RT?2>DS2%
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"LMOST every major type of 
arcade game has been simu-
lated on Sinclair computers. 

There are also new games which 
have an arcade format but have 
evolved on a microcomputer. The 
Spectrum is an ideal machine on 
which to play arcade games. The 
qua l i ty of them has improved 
substantially since the launch of the 
machine. Some of the first arcade 
games to be produced for the Spec-
trum were versions of Space In-
vaders. the game which started the 
arcade craze. 
$7'9/-%1# Z.[%*'-2#`%2# /<'#,+-2/# /6#

4'# %..60.9'*# 45# O0(# O5/')# `<+9<#
`%2#%1-'%*5#-'.6`.'*# ,6-#+/2#%-9%*'#
%.*#%*['./0-'#(%&'2#6.#/<'#LMNA!E#$6#
,%-# +/# +2#/<'#(%&'#`<+9<#&62/# 9162'15#
-'2'&41'2#/<'#6-+(+.%1#%-9%*'#['-2+6.E#
=1/<60(<#+/#+2#216`#+/#+2#*+,,+901/#/6#296-'#
76+./2)#%2#560#9%.# ,+-'#6.15#6.'#1%2'-#
41%2/#%/#%#/+&'E#

By the time the laser bolt has 
reached the place where you wanted 
it to go. the target invader has moved 
on. That means that a great deal of 
anticipation and ski l l is required. 
Graphically, the Bug Byte invaders is 
the best, wi th rows of different-
colour aliens crossing the screen and 
large motherships moving from one 
side of the screen to the other at ran-
dom intervals. Spectral Invaders is 
well-presented and costs £5.95. 

Another invaders game.#$7%9'#Z.N
/-0*'-2) was launched at about the 
same time as Spectral Invaders. The 
game is much faster and is recom-
mended for those who like to keep 
their fingers on the fire button and 
amass a big score. The only crit icism 
is that the aliens and mothercraft are 
very small and the mothership is 
blue on a black background and so is 
very di f f icult to hit. Apart from that 

62 

Space Intruders from Quicksilva is 
good value at £5.95. 
]%&/+-#W%+*'-2) for the ZX-81. is a 

space invaders game from Art ie 
Computing wi th a difference. The 
player sti l l has to face the hordes of 
aliens which come down the screen 
but the laser base can be moved up 
and down as well as left and right. 
The greater movement permitted 

to the player is compensated by the 
hail of bombs dropped by the aliens 
and the size and power of alien 
ships. There are four waves of aliens 
and as the game progresses the ships 
get bigger unti l the giant mothership 
arrives. 
The player has five laser bases 

during the game and they can take 
only five hits from alien bombs. 
There are three levels of di f f icul ty ̶ 

easy to impossible. The game, 
costing £3.95, is addictive and the 
graphics are neither awkward in 
design nor jerky in movement. 
The game wh i ch is ga in ing 

popu lar i t y w i t h 48K Spectrum 
owne r s is# S+&'(%/' ) f r om 
Quicksilva. The authors claim that it 
is the ultimate in 3D arcade space ac-
tion. The game is loaded in two 
parts, the first being a lengthy in-
struction manual. After the manual 
has finished you can load the game. 
The object is to destroy a race of 
aliens called the Squarm who are 
trying to colonise Earth. To do that 
the player must fight the enemy in 
space and go through t ime by 
locating a series of Time Gates to 
f ind the Squarm's base. 
The pleasant thing about the game 
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player's laser base. ZX-Galaxian is 
slow in action but can still be a very 
addictive game. It costs £4.95. 
\','.*'- is still a much-sought-

after game in the arcades and Art ie 
Computing took advantage of that 
early in 1982 by producing a version 
for the ZX-81. The graphics are not 
par t icu lar ly interesting and the 
spaceship which the player flies 
across the landscape is made up of a 
series of blocks which look only 
slightly l ike a ship. 

Despite those cr i t ic isms, the 
original idea behind the game is sti l l 
there and the Artie version can be 

is its graphics. The player is at the 
controls of a space fighter and looks 
out into a 3D representation of 
space. The enemy fighters are also 
seen in 3D and so are the planets on 
which the player can land to refuel 
and repair the ship. It is by far the 
best arcade action game so far for 
the Spectrum and costs only £6.95. 
=2/'-6+*2 is also becoming 

popular on Sinclair machines. One 
of the first companies to launch a 
version for the ZX-81 was Quick-
silva. It was a good version on such a 
small machine and is still proving 
popular. 
Quicksilva has also introduced a 

Spectrum version called# V'/'6-#
$/6-&E It has the added attraction of 
speech before play. It is di f f icul t to 
hear the words but we are informed 
by the authors that it says "Meteor 
Alert . . . Meteor Alert . . .". Meteor 
Storm is a novel version of Asteroids 
and costs £5.95. 
Sinclair Research has a good game 

of asteroids, called#81%.'/6+*2) in its 
new Spectrum Software l ibrary. The 
asteroids are in 3D and much careful 
design work on both the asteroids 
and the player's ship seems to have 
gone into the game. Planetoids costs 
£5.95. 
Artie Computing seems to be the 

only company to have produced a 
version of Galaxians for the ZX-81. 
LMNH%1%Q+%.2 looks a l itt le like 
Space Invaders but the invaders are 
'V'-shaped and are supposed to be 
inter-galactic birds. The birds swoop 
from format ion and bomb the 

more dif f icul t and can be run in 
slow, normal and fast modes. It costs 
£3.95. 
S i l v e r s o f t has p r o du ced a 

Scramble-type game called# H-60.*#
=//%9:E It works on the same prin-
ciples as the MikroGen game but is 
much slower. There is a good deal of 
blank screen between game rounds 
and the average wait ing time bet-
ween rounds is 15 seconds. Ground 
Attack costs £5.95. 
The range of arcade-type games 

on Sinclair machines is always in-
creasing. Manufacturers seem to 
feel safe in producing standard ar-
cade games such as Space Invaders 
and Sc ramb le . Those games, 
especially for the Spectrum, are 
becoming more imaginative and the 
graphics and sound more im-
pressive. 

Manufacturers have to be careful 
about copying ideas from other 
games but wi th the imagination of 
some of the firms in the Sinclair 
market, children and many adults 
wi l l be kept happy wi th arcade-type 
games on the ZX-81 and Spectrum 
for a long time. 
Space Invaders games have now 

been over taken by# 8%9&%. in 
popularity. A number of them have 
been produced for the ZX-81 and 

ZCG$I'$I%'GJKQG#K$G"#'"F'&"J%'"F'$I%'FGEJ&'
G#' $I%' JKEp%$n' P&%E&' MGHH' O%' p%D$' IKDDL'
MG$I' KE!KN%'QKJ%&' F"E'K'H"#Q' $GJ%Z'

exciting, as you see the enemy ships 
rushing at you from the other side of 
the screen. 

Now that the Spectrum has 
arrived, many manufacture have 
found an interest in the arcade game 
$9-%&41'E The best and fastest ver-
sion so far is from Mikro-Gen. In the 
game you have to go through caves 
which become smaller and smaller 
as it progresses. There are four sec-
tors to the game, including Missiles. 
UFOs and Meteors. The player has to 
destroy the missiles which are fired 
from the ground at the player's ship, 
destroy UFOs with a laser blaster, 
and dodge the meteors. 
The game becomes progressively 

several companies are producing 
them for the Spectrum. It looks as if 
Facman may provide the next boom 
in Sinclair software ̶ but that is 
another story. 
Bug Byte. 98-100 The Albunv. O ld Hal l Street. 
Liverpool L3 9EP. 

Quicksi lva. 92 Nor tham Road. Southampton 
SC)2 OPB. 

Art ie Computing. 396 James Reckitt Avenue. 
Mull. North Humberside. 

S i n c l a i r Re sea r c h , S t a n h o p e Road . 
Camberley. Surrey GU IS 3PS. 

Mikro-Gen, 24 Agar Crescent. Bracknell , 
Berkshire RG12 2BK 

Silversoft. 20. Orange Street. London WC2H 
7 ED. 

)*+,-.*/'5)3/' S%OEPKEL'7983 ,':9'



A COMPLETE LEARNING COURSE 
THAT EXPECTS NO PRIOR 
KNOWLEDGE FROM YOU 
AND GIVES FRIENDLY BUT 
WELL STRUCTURED TUTORIAL 

"--X%A%.!5#%

UGVNWX'•nc. P & P 
U S A / C ANADA / F AR EAST 

A DD £4.00 

The whole Dr. Watson series is wr i t ten by 
people who teach comput ing but specifically 
structured to be used by you at home. 
It remembers that home comput ing is for fun, 

it is easy to read and to fo l low but i t also 
realises that you have no-one to answer your 

queries. Al l the teaching is integrated into the 
programs that you wr i te and the whole book and 
tape leads you to your own adventure game which 
you wi l l cont inue to expand as your knowledge 
increases. Using a tape of prepared programs as you 
read makes it more simple and much quicker. 

The chapters are organised to let you start and stop at wi l l . Those w i th some idea wi l l quick ly cover the first few 
chapters but wi l l soon reach more d i f f i cu l t sections as the course progresses to your structured adventure game 
The book covers: 
CHAPTER ONE 
PART ONE 
The Spectrum Keyboard 
Keys on the Top Row 
The Main Keyboard 
PART TWO 
Getting Started in BASIC 
PART THREE 
A Brief Summary of Sinclair & 
Spectrum BASIC 
Variables 
Sting Variables 
Other Functions 
Screen Format 
Cursors & Report Codes 
High Resolution Graphics 
User Defined Graphics 
Sound 
Conclusion 

CHAPTER TWO 
PART ONE 
Guess the Number 

Storing a Program 
Load & Save 
Comparing Numbers 

PART TWO 
BODMAS Tester 

CHAPTER THREE 
An Etcha-Sketcha 
Numbers & Strings 

CHAPTER FOUR 

CHAPTER SEVEN 
Barcharts 

CHAPTER EIGHT 
PART ONE 
Building on the Video Game 
User-Defined Graphics 
A Moveable Bat 
Colour 
Demolishing the Wall 
A Final Program 

Putting Structure into your Program PART TWO 
Writing a Hangman Game 
Initialisation 
The Programs Structure 

CHAPTER FIVE 
Developing a Video Graphics Game 
A Moving Ball 
A Randomly-Moving Ball 
A Bouncing Ball 

CHAPTER SIX 
Reaction Tester 

Ball trap 
PART THREE 
Blockade 

CHAPTER NINE 
Composatune 

CHAPTER TEN 
Piecharts 
Sample Problem 
The Complete Pie Chart Program 

CHAPTER ELEVEN 
PART ONE 
Adventure Game Project 
The Adventure Database 
Game Sequence Overview 
PART TWO 
Creating an Adventure 
Loading the Database 
Messages 
PART THREE 
Playing an Adventure 
Debugging the Adventure 
Extending & Improving the 
Adventure Interpreter 

CHAPTER TWELVE 
Sinclair BASIC'S Advanced Features 
Save 
Veri fy 
Load 

CHAPTER THIRTEEN 
Solutions to Exercises 

Honeyfold Software Limited 
Standfast House, Bath Place, 
High Street, Barnet, London. 
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programs 

%EAR GUNNER is a program 
included specifically for the 
computer novice, to demon-

strate the use of graphics mode and 
the manoeuvring of a display under 
cursor control. 

The screen shows a graphic G. rep-
resenting your target, and a plus sign 
which is your gunsight. Al ign the 
two wi th the cursor keys and blast 
your target to obl iv ion wi th 0. The 
program was sent bv Andrew 
T i lburv of Hvde. Cheshire. ¦1K 
ZX-81). 

D 
"#$
2© 
3 0 
4 0 
5 0 
/0"
7 0 
10"
9 0 

1 0 0 
77<'

P A U S E 5 0 
L E T R = 5 
L E T B = 7 
L E T C " I N T < R N D * 2 6 > 
L E T D « I N T < R N D # 1 7 > 
P R I N T RT " C S r a P h i c G > " 
P R I N T RT R , B . i " + " 
P R I N T RT R - 1 , B j " 
P R I N T RT A + 1 , B . ; M 
I F I N K E Y « » " 5 " T H E N L E T B » B - 1 
I F I N K E Y » « , , 8 " T H E N L E T B = B + 1 
I F I N K E Y $ = " 7 " T H E N L E T A = f l - 1 

1 2 6 I F I N K E Y » « M 6 " T H E N L E T R = R + 1 
1 3 0 I F I N K E Y $ * " 0 " T H E N GOTO 1 5 0 
1 4 0 GOTO 5 0 
1 5 0 I F D O R T H E N GOTO 5 0 
1 6 0 I F O B T H E N GOTO 1 7 0 
1 7 0 P R I N T R T D - 1 ' C ; M < 9 r « P h i c 
Y ; S P A C E ; g r a p h i c T > " 
1 8 0 P R I N T RT D . C . J m< SPACEJ I i n v e r s e 
S P A C E ; S P A C E V 
1 9 0 P R I N T R T D + 1 , C ; " < 9 r s . P h i c 
T ) S P A C E ; 9 r a . P h i e Y > " 
2 0 0 RUN 
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&OU ARE trapped in a burning 
spacecraft and must make 
your way to the exit before 

your oxygen runs out. Blocks of 
molten metal fal l from the higher 
levels and land at random positions 
around you. With the cursor keys 5 
to 8 you must dodge around them to 
the exit and thence to the next level 
of the ship, where you wi l l be 
rewarded wi th 100 points and a 
fresh tank of oxygen. 
P+-'# S-%7 is a simple but enter-

taining game which could easily be 
enlivened by some user-definable 
graphics. It was submitted by 
Howard Dowthwaite of Seaford. 
Sussex. (16K Spectrum). 

1' INK% S4%5!5#,% 'R$ % & ' ( ) '$
3(% H%<-%(+"% 1'''4% 3#.%YZ[YRK
\%:'%4%3#.% (:'%

='%I/7% ]9%T=1ZF1N%4%23(% 4%3#.% 2%:%
'R%3#.% ):)BC4% 3#.%$%:1'R% 3#.% ^:1&%

3#.%Y%:Y%_=&4%3#.%BB:/0.%T,0I?=WN%
!"#% 3#.%`:/0.% T,0I?1WN_=%

F'%5,/0.%8/.%a%L%̂ H% /0X%&H%OO%_% !.%
'R'H% /0X) * + , - # % $ (%:%6H[H% 5!5#,% Yb%
= ' N 8 3 ! ( ;% T<b='N*% -$Q<#0:6HY%
H%5!5#,% 'H% 83,(;% 'H%6%CYcYC:%H\H%

JK'%8-,% M%:%C% .-% JK4%3#.% d92`LeN:M%
5,/0.% ,.% /0X%&H%5,5#,% CH%

M94% 8-,% d%:1%.-% F4% 0#$.% d4%0#$.% M%
4%5,/0.% ,.$ * + , - .$ .$
&'%3#.% )9:/0X#Q9% f%
D'% /8% d%9%Ta%L%̂ %K1N% b@676%,0I% )9%:%6&%

6%,0I%^%@=%.;#0% 3#.% ^:^KC%
S'% /8%d9%Ta%L^_CN%b%@GP6%,0I% )9%:%6F%

6%,0I%^bFg%.;#0%3#.% ^:^_C%
W'% /8%d9Ta_CL^N%b@6OG?%,0I% )9%:%7D%

6% ,0I$ * b = '% .;#0% 3#.$ *$ /*$ 0 1%
g'% /8% d%9%TaK1%L%̂ %N%b%@% ,0I% )?%:%6S%

6%,0I$ *%@=%.;#0% 3#.$ *$ / * K 1%
1''% /8%`%:$%,0I%))C:^%.;#0% 3#.%(%:(%

_1''4% 5,/0.%,.%=1L'H6+#33% I-0#%h%
h64%8-,%BB:1'%.-% JK'4%"##5% R'1L?4%
0#$.%e4%<-%.-% ='%
11'% /8%Y%b%:'%.;#0%5,/0.% ,.%=1L'L%

6-+.%-8%-$Q<#0% 4%<)C7#-+#,64% (.-5%

N:%6"6% ,0I%
L^KCN%

3 $ ( X + l 
,0I% d%9%

5,/0.%,.% =1L'H6%
<)C7#-+#,64% (.-%

1='%3#.% Y:YKC%
1F'% /8% d%i%TaK1L^%

L%̂ N:6"6%,0I% d9Ta%
Ta%L̂ %_1N% :%6)V(6% .;#0%
2+3%,,#%.,!55#I%4%
1$
1JK'%/8% )%9%:66% .;#0%
1&'%3#.% (:(_1%
1D'%3#.% \%/%:/0.% T%,0I%?%JKN%JK1%
1S'%<-%(+"% TeK+1'N%_1W'%
1"'%<-%.-% F'%
1g'%3#.% d92aKCL^N%
LJK'4%5,/0.% ,.% $KCL%
,#.+,0%
=''%3#.% d $ ( x + 1 L%̂ %N%
LJK14%5,/0.%,.%$_CL%
,#.+,0%
=1'% 3#.% d%9%2$%L̂ %
LJK=4%5,/0.% ,.(d(
,#.+,0%
=='%3#.% F%9%*$%L%̂ %
LJKF4%5,/0.%,.(d(
,#.+,0%
1'''%3#.% M9:6#6%
1'1'%5,/0.% /0X%=H6% U.j%.%

CS@=% U?SD%

- 1 ) = 
n L [ G'

+ i ) = 
, y + i 

<-%.-% F'%

"##5% R'1%
(,4" / 5 6"

64%"##5% R'1%
(,4"75"

"##5% R'1%
(,4% JKH%6"6%4%

64%"##5% R'1%
(,4"85" 9"

i t t f 1'='%5,/0.%
\`*`^% [kdVYK
BlY% G_G%d`]%
`%m% BlY% Vn\[o\%
d%*%>?% *[% Bo%mYB%
s% MY%)o\Y% ^on%
e n% o\%mYB%
b l o c k s .% !)BY\%
oY%B) . //% ko*`B[%

1'F'":+;%`%:'%
1'JR'"$;(,)" <"
o% Vo`B*`nY6%
1'&'"$=3#%%'%
1'D'" ;%)3;,"

.-%

G%Qon% d\Y% *`%d%Mn%
V%\d%)%B%R%Qon% d\Y%
^on% pocY% M^%n[*%
Vo`B\oC[R%Qon%\%
Bo%l*%mlY%\% CYcYC%
\n`%onB% o)% o%a%̂ %m%
B\dkkY]% M^% BlY%
YcY\^% CYcYC% ^on%
d`]%po\Y% oa^mY`%

=''4% 0#$.%`%
5\Y[[% d`^% XY^%B%
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>";%?" >@7A8/B1C0>@7A7/B1C0>@7"

A7/B1C0>@7A7/B1C0>@7A7AA"
@" ;%?"

>0" D%)" ;EFG999" G"
@0" D%)" ;EH;EIG:::G"
@7" D%)" 0J>/7/B"
70" :+;" >H>" )+" D%," ;FJK" #)%$" @"
A0" $+4%" + $ & + L %" ("MJ@7"ME>/I&"

+L%" ;FN("I"KMJ@1"
70" D%)" 0H0I>"
/0" ,%-)" ("
B0" :;#)"

10" D%)" 4J3#;" >/7A/"
1C" #)+$"
>00" #=O%" GP%%)'+O%EG"

>>0Q$;(,)" GEEEEEEEEEEEEEEEEEEEE"
EEEEEEEEEEEEEEEEEEEEEEEEP%%)'+O%"

************ 
>@0" $;(,)" MEG$;+R;=??%" &$%;)%L"

P2" #9" &;;('(&" :+;" )'%" #(,&D=(;" @"
-1>" !>/4

?"

>70"$;(,)" <<G%;&'" #+3,L" &+$$%#;"
+,L#" )+" ;," '%J-=L%&(?=D" O=D3%9" ("
," S$L%$" )+" +PJ)=(," )'%" L%#(;%L" ?"
%D+L2<2+3" ?3#)%,)%$" #3&&%##(O%D2"
(,"D(,%" >0" TD%)" G"

GM")'%" '%-;L%&(J?;D" &+L%" +:" %;&'"

#+3,L" (,")'%(;" +;L%;" (," )'%" ?%D"

+L29"
>A1J$;(,)" G)'%" #+3,L#" '=O%" %U3="

D" D%,R)'#9" ;"D+,R%$" L3$;)(+," +:"
;" R(O%," #+3,L" &+3DL" P%" +P)=(,"
%L" P2" %,)%J;(,R" ?;,2" )(?%#" #3&&%"
##(O%D2" )'%&+L%" &+;;%#$+,L(,R9)+"

)':" #;?%" #+3,L9" (,)%;O;D#" ;$%"
+P)=(,%L" P2%?)%;(,R" )'%" !G!00

<<
G" O"

=D3%9G"
>A7" $;(,)" ;)" @><06G'()" 1" 4%2" )+"
&+,)9G"
>70" (:" (,4%2V

J
GG" )'%," R+)+" >70"

>77" &D#"
>/W" $;(,)" G",+)%" >#)" #&;D%"

@,L" #XYZD%"
X' ^^'^' AAA* H'

>/7"L(?" P ["@!@A"M"
>B0" D%)" .ET>MJG:0%7L#&:&7P1;L;7"

!
\
&]A1P17G"
>B7" D%)" P [ @" MEGB;B7/P/B/07;7/7>"

A1A1AAA0G"
>10JD%)" &FJG&" &I^LJL" L"I"5%"

J%" :" :I<RJR" RI5=J=" ;"
I!"P_P" G"
>C0" :+;" (JJ>")+" >@"
@00" $;(,)" &#T>E7JA" )+" (E7M5);P"
>>5PET I ,>E@J>" )+" >E@M" );P" @A B*< 
@<>E@J>" )+" >E@M"
@>0" ,%-)" ("

@@0" $;(,)" <<G;#" %-=?$D%#J" #+?%"
?%D+L(%#" `%$%" &+L%L" (,"D(,%#" >00"
0999" (:" 2+3" `=,)" )+" GG$D=2GG" 0"
,%" +:" )'%?9" %,J" )%;" XaS" >010<" +;"

>0>0999" Vbc" VdSc" d"

Y" edaX" Vf" gcV" KdahcX" =,L" XFciK"Z"
rie. " 
@70" $;(,)" ;)" @>90^G" '()" ;" 4%"

2" )+" &+,)" G"
@A0" (:" (,4%2EJGG" )'%," R+)+" @A0"
@A7" &D#"
@AB" $;(,)" G%-&3#%" ?%<" (GG?" `+;4"

PSATH 
m a y C L A / M 

M E . .( F(

#EETHOVEN is a remarkable 
program which al lows you to 
produce music f rom your 

ZX-81. Stephane Crain ic of Paris 
has l inked hex values to the tones 
avai lable f rom the speaker of your 
television set and has produced a 
table a l lowing you to convert the 
notes of the musical scale into those 
values. 

When you have typed-in the pro-
gram. enter GOTO 110 so that you 
can read the instructions and the 
table of scales and hex codes. Then 

transpose your tune into hex. Af ter 
reading the instructions and pres-
sing keys tocont inue, the screen w i l l 
show 0/9998. 

Enter LIST 10. EDIT, and alter the 
A$ to the list of hex values into 
which you have converted your 
tune. Increase the volume of your 
TV. enter GOTO 1 and your tune wi l l 
be produced. The notes produced 
are al l off-key but the qual i ty is cer-
ta in ly no worse than that available 
f rom the Spectrum. Lower-case 
letters in our l ist ing signify inverse 
video (16K ZX-81). 

(,&999G"
@A1" :+;" (F>" )+" 70"
@ACJ,%-)" ("
@70" :;#)"
@77" ;3," CCC0"
>000" ;%?" b\$$e" jZXVbh\e"
>007" D%)" ;#EGP1P100P100;7;700P1P"
1001P1P00CACACACA1000P1P7001100;"
7;710P1P7001P7P00CACACACA00P1P10"
0P100/0/1/0B7B7B7001P1P1P00CACA0"
0;8;7;700/P/P00/PB7B700CACA00171"
700CACACAG"
>10C" R+)+" @0"
>";(+" ;%?" A1Vb" geklbdSe"
>0>>" D%)" =V

J
GP7&710&7&700P1&700&"

7&700P1&700&7&7B=B=B=00B=17CACA0"
0CA;711P100P1&7L1L100L1L1L100&7L"
700L1L1&7L111L1L100&7L110L1L1777"

7770+17CAC&C&00C&P1&7&700&7L1:0:"
100:0:000B=17001717/P/PC&C&1717C"
ACA&7&710B;17001717/P/PC&C&1717C"
ACAB;B;00B;17CA=7P7P1&7&7P1$7G"
>0>C" R+)+" @0"
CC1C" #)+$"
CCC0QND%)" =FH"G"B17L@0:L&C0/%07%;:P"
P@10&LP:%&L1@A0L7::&L1@A0>1070%0"
70L@1:L>0%7&C@>PBA0&L1BA"0@7B%:%:"
:@0:B&CG"

CCC>" D%)" 0J>/7>A"
CCC@" :+;" >J>" )+" D%," ;EJK" #)%$" ]"
CCC7" $+4%" 0<"T"&+L%" =ET"("MJ@1" >>/I&"
+L%" ;[T"("I"K"NJ@1"
CCCA" D%)" 0G0J?"
CCC/" ,%-)" ("
CCCB" #D+`"
CCC1" &D#"
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!HE CHILDREN are screaming, 
the f lesh is toast ing, it is a per-
fect"h\e at the beach. You are 

the budd ing en t repreneur on the 
lemonade stand, t r y i ng to out-sel l 
you r r i va ls and lay the f ounda t i ons 
of a fast f ood emp i re . 

You start w i t h cap i ta l of £25 and 
have to dec ide how much to spend 
on adver t is ing, h ow much on s tock 
and wha t pr ice to charge for each 
glass. 
T'&6.%*' was submi t ted by N 

Beer of Exeter. Devon. Lower-case 
letters i n the l i s t ing s ign i fy inverse 
v ideo (16K ZX-81). 

snow1 537 I F W«2 THEN LET W» 
338 PRINT AT 10,10.;U1! 
339 PPINT AT 13 ,0 ; "LEMONDSVILLE 
UEftTHER REPORT" 

100 340 
341 
331 
332 
333 
360 
370 

ft D E" 
371̃PRINT 
i c 7»>" 
380 PRINT 
330 PRINT 
600 PRINT 

TO FOR U - l 
NEXT U 
LET ftP«INT 
LET BP591 NT 
FOR F - l TO 
CLS 
PRINT " L 

< RND*3 >+1 
< < RND*4 >+1> * 0 . 3 
P 

M N 

/ > " < t w e n t y n i n e 9 r aP h 

ii 

£ " ; FIP 
610 INPUT 

PRINT 
PRINT 

//0"

670 

" P l w » r " ; F 
* * * > - money £ " ;M< F ) 
>> >> " a d v e r t i s e m e n t s ? 

EftCH BOftRD COSTS 

ftC F > 
FIT 1 2 , 1 3 ; f t < F > 
FIT 13, 0 j " 

680 LET M< F >«M< F >-< ft< F >*ftP > 
690 PRINT ftT 9 , 7 ; M< F ) ; " » 
700 PRINT FIT 1 3 , 0 ; " b o t t l e s ? 

EftCH BOTTLE 
MftKES 10 GLftSSES" 
710 PRINT "BOTTLES COST £ " ; B P 
720 INPUT B< F ) 
770 PRINT ftT 13, 8 • B< F > 
773 LET M< F >»M< F >-< B< F >*BP ) 
790 PRINT ftT 9 , 7 ; M< F ) ; " " 
800 -PR INT ftT 1 6 , 0 i " 

P r i c e o f l ew 
onade Pe r 9 l a s s ? IN PENCE" 
810 INPUT L< F > 
820 LET L<F>« INT FIBS L< F > 
330 PRINT FIT 18, 2 8 ; L< F >; "P " 
833 PRINT ftT 1 9 - 0 ; " 
840 FOR T»1 TO 100 
830 NEXT T 
860 NEXT F 
370 I F W» - " s u n n y " THEN LET G«17 

3 
880 I F W 4 - " r a i n " THEN LET C - 7 3 
890 IF 149" " s now " THEN LET G -10 
900 CLS 
910 PRINT "L E M 0 H ft D 
E day " ; E 
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V . 

920 PRINT 
7 s >" 

921 PRINT 
LET V 
PRINT 
PRINT 
" J V ; " 
FOR U' 

923 
9 3 0 
9 4 0 

WERE 
9 3 0 

* > " < t h i r t y t w o 9 r a P h i 

RT 6 , 9 ; W * 
" INT <RND*30>+G 
RT 6 , 9 ; U » 
RT 10 , 0 ; " TODAY THERE 
V IS ITORS" 

TO 123 
960 
970 
9S0 
990 

1000 
"#"#$
1020 
1030 
1040 
1030 

U NEXT 
CLS 
DIM S<P> 
FOP C - l TO P 
LET Q<C>»<BCC>*10> 
NEXT C 
FOR C»1 TO P 
LET I - V * 1 0 
LET S <C ) « I / L <C > 
I F L< C >>30 RND L<C>< - 30 THE 

N LET S< C>» I NT < PND*< V ^ V - 2 > > > 
1060 I F L< C >>30 THEN LET S < C > 0 

LET RND*< R< C >*3 > > 
LET S<C>»S<CH<Z * 2> 
LET S<C>»INT CS<C>*0 . 73> 
NEXT C 
LET N^0 
FOR 0«1 TO R 
LET N«N+S< 0 > 
NEXT 0 

THEN 
THEN 
THEN 
THEN 
THEN 
TO 

1070 
1080 
1083 
1 3 9 0 
1093 
1100 
WWWR$
""2#$
1130 
1140 
1130 
1160 
1170 
1180 
1190 
Q<H> 
1193 
1196 
1200 
WYWR$
"22#$
R D 

I F 
I F 
I F 
I F 
I F 
FOP 

N>V 
N>V 
N>V 
N>V 
N>V 
H* 1 

LET 
LET 
FOR 
LET 
NEXT 

M -N -V 
M - INT <M/P> 
Y * 1 TO P 
S< Y >«S< Y >-M 
Y 

I F S< H >>GK H > THEN LET S< H >* 

I F S<H><0 
I F S < H » V 
NEXT H 
FOP J«-l TO 
PRINT " L 

E" 

THEN 
THEN 

R 
E 

LET 
LET 

M 

S< H >»0 
3< H >«V 

N 

" < t w e r » t a n i n e 9 r a P h 1230 PRINT 
i c 7 s > " 
1241 LET MY" I NT < S< J >*L< J > V 1 0 0 
1242 LET M< J >aBM< J >+MY 
1230 PRINT , , , , " P l a y e r " j J J " 

money £ " ; M < J > ; " 
1260 PRINT 
" g l a s s e s " 

j > * » •you s o l d " ; S< J >; 
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1263 PRINT M ^ " y o u h a d e n ough 1 eroonade f o r " ; GK J> 

1266 PRINT , , , , " P r i c e o f l e w o n a d e P e r 9 l a s s' r g - < J h l " P " 
1267 PRINT ,' rKNe%E$ G&%J%#$&' r'; R< J > 

1 2 7 0 P R I N T > > , > " P r o f i"! £ " ; M Y - B P t B< J > - R P * R < J > 

1280 FOR TO 100 
1290 NEXT U 
1300 CLS 
1310 NEXT J 
1320 NEXT E 
1330 GOSUB 10 
1333 PRINT RT 3 , 1 9 ; 
1340 FOR U*1 TO P 
1343 PRINT TR8 1 9 ; " P l a y e r " ; CHR * < U + 1 3 6 ) 

1330 PRINT TRB 2 1 ; " £ " ; M < U > 
1360 PRINT 
1363 PRINT 
1370 NEXT U 

1 3 8 0 P R I N T RT 3 , 0 , " R N O T H E R GRME < Y OR N > 
1390 LET X« - INKEY» 
1400 I F X * » " Y " THEN GOTO 330 
1410 I F X» * MNH THEN STOP 
1420 GOTO 1390 
8 9 98 SAVE "LEMONRDe" 3999 RUN 
9000 CLS 
9010 PRINT " L E M 0 N R D E " 

9 0 20 PRINT * , f , , , " T H E OBJECT OF 
TH IS GRME I S TO MRKE RS MUCH M 
ONEY ( £ > RS POSS IBLE . " 
9 023 PRINT "YOU OWN R STRLL NERR 
fl BEACH I N THE RESORT OF LEMOND 

SV ILLE .YOU SELL LEMONRDE RND TP 
Y TO MRKE R PROFIT .TO STRRT WITH 
YOU HAVE £23 TO BUY LEMONRDE 

FROM THE UHOLE-SRLER." 
9030 PRINT "YOU CRN RLSO ADVERT I 
SE YOUR LEMONRDE BUT I T RLL COSTS MONEY." 

9 0 4 0 PRINT RT 2 1 , 0 ; " PRESS RNY KE Y " 

9 0 30 I F I N KEY » - " " THEN GOTO 9 * 3& 9 0 60 GOTO 3 3 0 
9 3 00 FOR F»1 TO 3 
9 3 10 NEXT F 
9 3 20 RETURN 

69 



!HE OBJECTof#86:'-#\+9' is to 
throw five dice to get the best 
hand. Each player in turn 

throws all f ive dice by entering his 
name and pressing NEWLINE. He 
may then seek to improve his hand 
by entering the numbers of any dice 
wi th which he is dissatisfied. He can 
do so only once. 

If the player does not wish to 
throw again. " 0 " w i l l pass the play to 
his opponent. Poker Dice was sub-
mitted by John South of Bexhill-on-
Sea. East Sussex (1K ZX-81). 

>0";YK,L"
@0" D%)" YKEJG,(,%" )%," m+&4" U3%%"

,4(,R" ;+%" G"
70" D%)";HF0"
A0" D%)" P[JG>@7A8G"
80" $;(,)" ;)" 7<YK^

?
,YK?%]G"

/0" (,$3)" &n"
B0"$;(,)" ;)" 7<;^&FmG" G"
10" R+#3P" >B0"
C0" $;(,)" ;)" >/<B95"G)';+`" ;R;(,]"

•i 

>00" (,$3)" Pn"
>>0"$;(,)" ;)" >/<B5G"

it 

>@0" (:"PnHG0G" )'%," R+)+" >A0"
<">70"R+#3P" >B0"
>A0"D%)" ;EYKI1"
>80" (:";J7@")'%," #)+$"
>/0"R+)+" A0"
>B0":+;" ,F>" )+" D%," PC"
>10" D%)" PH(,)" T;,Lo/I>ME8"
>C0"$;(,)" ;)" 7I@EO;D" P[T,M<;5PE"

T,M5;FTPJA" )+" P"M"
@00" ,%-)" ,"
@>0" ;%)3;,"
@@0" #;O%" G$LG"
@70" ;3,"

W / 77 / /^OL/sR K/A/&S OA/A JACK VP BEAZ AlATr IV... 
' ( ) , 8" = CHAA/CE 

p=p A MILLION 
... 5>UT 

G O E S / / / 

m 
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Rfl insouu 
RIOT 

'ANY pa t t e rn genera tor coloured pattern on your TV screen. 

programs are submitted to T h e p r o g r a m w a s submitted b v G K 
Sinclair User.# W%+.46`# W+6/#

is one which par t icu lar ly appealed S t e v en s o f O a k w o r t h . Wes t to us. c rea t ing a symme t r i ca l Yorkshire (16K Spectrum). 

. . . A L L r f i ^ C o U D U ^ > 

oC RAtN&OW 
F L £ X B t ) A A / P 

f A / A 
P A T . H L / A / & p/SPLAY/ 

V 

, ! 0 I - 7 / q # " - , I # ,% 'R5,5#,%
0 :% /0X% SH OVER 1 
='% 3#.% ]:1&4% I/7% dT]LFN%
F'%3#.% ^C:WJ4% 3#.% $1=123;% 5,/0%

.% ,. 1 0 , 1 2 ; 6 . ; / 0 X / 0 < 6%
EDB% ,#7% 2\YdBY% Md[*%V% )o\p%
&'% 8-,% M%:%1% .-% ]%
D'% 3#.% $%:=1F%r%/0.% T,0I?J=DRe%H% 3#%

.% P%:1S&K/0.% T,0I?F&'N%
S'% /5%$1_$%@=1F% -,% ^C_^@1DD% -,%

X l + X < 3 8% -,% ^C_^%b:'%.;#0% <-%.-% D'%
D'%3#. C%:(R?,0I?%T 1%K=?%T̂ %1%@sJK RND 

X b '% -,% ^C%bDJ% ,0I X >%'%N%N%4% 3#. C = C 
?=%t%T=_T)B"(% V%@JN%?%T,"(%$@='% -,%)C"(%
n@='N%_=?%T)C"( X%@&'%-,% ,"(% ^%@&'N%N%
g'% 3#.% a%1%:a%1%_a%4% 3#.% ^C:^C_^RK% 3%

#.% d ( b .%1N%:$%4% 3#.% d ( b ..%=N%:^%4% 3#.% d%
E4 b ,%FN =C 
1''% 0#$. b 
11'% ,#7% I*[kCd^% kdBBY\`%
1='% 23(% H%8-, 3 = - l% .-% 1%(.#5% =4%
8I, C = - l% .-% 1%(.#5% =%
1F'% 53-.% 1=F%L%WJK
1JK'%8-,% M%:1%.-% ]%
1&'% I,)C+ a * a ( b ,%1N%RR%V%?d ( b ..%=N , a%?V%?%

3 ( fc , 3 ) 
1D'% 0#$.% M%
1S'% 0#$. C :%0#$.% d%
1W'% ,#7% (YB% VoCon\[%
1g'% 3#.% k:'4% 3#.% 2:==Dg&4% 8-,% d%

= 0% .-% F&=% (.#5% F=H% 8-, b = 0%.-% 1F%
&''% 3#.% d%B%:/0.% TD%?,0IN%
F1'% 3#. a%B = 3%B%_&? ( a%B%b=U%
F='% 5-X#% 2_M_uLdBH% 5-X# C * b - a , S 

t :% 5-X# C - b + a , 3 t :% 5-X# C - b - 3 , a t 
0#$.% M% 0#$.% d%

FGH?G!8I'
8?2JIH'

(ARIABLE LISTER for the 
Spectrum is placed at the end 
of a program and after the 

program is run it w i l l list al l the 
variables, i.e.. string, string array, 
numeric. FOR. . .TO. 

Your program must be RUN first 
and you should make sure that the 
variable rout ine is not RUN dur ing 
execution of your main program. 
When you wan t to see wha t 
variables are contained in your pro-
gram, type GOTO 9990 and they w i l l 
be listed. 
This handy program was sent by 

Phil ip Tagl ione of Bradford. West 
Yorkshire. 

8-,% 0:5##X% =FD=S_=&De5##X% =%
.-% 5##X% =FDJ1_=&D?5##X% =FDJK

5,%/0.%
N - 1 2 8 ) 

68%

ggg'%
F&=D%
0 1 0)
ggg1% /8%5##X% 0@==JK%.;#0%
-,%.-% 0#$.% 6H2;,9% T5##X%
3#.% 0%:0%_%1D4% <-%.-% gggg%
ggg=% /8%5##X% 0@1g=%.;#0% 5,/0.% 6(%
.,/0<% ,,,)CQ6L2;,%9% T5##X% 0KgDN%H%69%
74% 3#.% 0%:0%JK=%)5##X% T0%_%CN%_=&D?5##X%
T0_=N%4% <-%.-% gggg%

gggF% /8%5##X% 0bgv%.;#0% 5,/0.% 6(.%
,/0<6L2;,%9% T5##X% 0_F=N%>% 3#.%
N=N+2 i-PEEK% T0_CN%_=&D?5##X% T0B=N%4%
<-%.-% gggg%

gggJK%/8%5##X% 0b1=F THEN% 5,/0. "N 
+7"#,6L2;,9% T5##X N):% 3#.% 0:0_&4%
<-%.-% gggg%
ggg&% /8%5##X% 0b1&&%.;#0% 5,/0.% 60%
+7"#,% ,,,,Q6L2;,%i% T5##X% 0KF=N%4% 3%
#.% 0:0_=_5##X% T0%_%CN%_=&D?5##X% T0% _%
=N4% <-%.-% ggg'%
gggD% 5,/0.% L%?60+7"#,6%L2;,9% T5##X%
0KDJNH%
gggS% 3#.% 0:0_14% /8%5##X% 0b1=D% .;%
#0%5,/0.% 2;,9% T5##X% 0R/%H%H% <-%.-% g%
ggS%
FggD% 5,/0.% 2;,9% T5##X% 0K1=DN4% 3#%
.% 0:0_&%
gggg% 0#$.% 0%
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T / C / K £ - P A l V A Y . . 

f (' R'
j v o jva y our? yf: 

U !"

- A / : 

m 
'AD MAZE is a be a t-t he-clock 

game requ i r i ng you to 
reach the end of a complex 

maze in the shortest possible time. 
You are represented by an inverse 
asterisk and your movements are 
control led by keys 5 to 8. If you touch 
a wal l you are returned to the start . 
There is a high-score faci l i ty. 

The maze is par t ly random and 
par t ly programmed so that it is 
always new but never blocked.#V%*#
V%Y' was submitted by David Hall , 
of Wellingborough. Northamptonshire. 

In our l isting, lower-case letters 
s i g n i f y i n v e r s e v i deo un less 
enclosed by brackets, in which case 
they are graphic instruct ions. In 
lines 9920 to 9995. al l SPACEs are 
inverse and all As are in graphic 
mode. (ZX-81 approximately 2 M K). 

Q(

1 PEM "MfiC- MAZE" 20 I F Z ' H THEN GOTO 240 
2 LET H*« '<" 2 3 0 GOTO 280 ̃9943 PRINT "< 2 t f i • 2*SPf iCE fi SPfiCE 
3 LET H»1000 2 40 PPINT "YOU Hfi'v'E SET fi NEU L • 3 * A • SP f i CE ; 4 t f i SP f iCE ; 2 t f i SPfiCE 7 
4 GOSUB 9 900 GUEST T I M E , " P L E R S E ENTER YOUR t f i i 4•"SPfiCE . f i > " 
3 LET 2 - 0 N f i M E • J 9 9 3 0 PRINT " < 2 * f i . SP f i CE . 2 * f i j SP f i CE 
6 PRINT fiT 1 , 2 0 "T IME " 230 INPUT H* ; 4 * f i 3*SPf iCE fi.6tSPfiCE 2 t f i 4 *SPf i 
"7 PPINT AT 1 9 . 0 - " l o w t i M * - " , H 260 PPTNT H * CE 2 * f i SPfiCE A V 

" BY " ; H * 2 63 LET H - Z 99*53 PPINT " < 2 t f i i SPfiCE 2 t f i ; 4 t S P f i 
8 PRINT RT 21 • 10- "cov . r> t i r>9" 2 7 0 GOTO 300 CE • fi • SPfiCE • 3 t f i SPfiCE 4 * f i SPfiCE fi 
10 LET Y - 0 230 PRINT "SOPPY YOU F f i l LED TO > 2*SPRC E; fi i SPfiCE ' »fi SPfiCF fi :•" 
13 LET X - 4 BEfiT " , Hf. O*R.N PRINT " < 2 * f i . SPfiCE , 5 t f l ; 3 * SP f i 
20 PRINT fiT X , Y> "< i nvers<? ASTE 300 PPINT , , , , " f iNOTHER GO <Y /N> - E 3 t f i 6*SPf iCE 2 * f i SPfiCE fi 6 *SP f i 

RISK Tj( CE : fi 
38 LET Z -Z -M 310 INPUT Q* * 9 6 3 PRINT ' V f i flfSPfiCE 3 * f i SPf iC r 

35 PPINT fiT 1 - 2 7 > Z 320 IP C l *« "Y " THEN GOTO <\ 4 t f i ; 6 t SP f i CE ) 4 t f i : S P f i CE 2 * f i > " 
40 I F I N KEY * * " " THEN GOTO 30 330 ST^F- 9970̃PP INT 'V fi; SPA' H 6 *A>SPACE-2 
30 PPINT fiT X . Y / " < i n v * r s « SPfiC 330 CLS t f i 4+SPACE 9 t f i • S P A C E » 2 * f i ; S P f i C E 

E>" ?60 PRINT ' I fiM SOPPY IT WAS 1M • 2 f fi > " 
60 LET X - X - K I N K EY * - " 6 " > - < I N K E Y POSSIBLE" 9 9 7 3 PPINT H< A;SPf iCE 3 * f i i t S P f i ^ E 

* - " 7 ' 3 7 0 GOTO 300 2 * f i SPf iCE. f i SPfiCE 41 fi 10'»SPfiCE 
70 LET Y*Y* ' ' I N KEY * ^ " 8 " V INKEY 9900 CLS fi SPACE.:.?* A >" 

« = " 3 ' 9 903 PPINT "MOD MfiZE" 9980 PRINT " • ' f i SPfiCE ; 3 t f i SPfiCE 
80 PPINT fiT X , Y j 9 9 1 0 PRINT • fi. 6 frSPAC E - 4 f f i»SPf iCE ? * f i SPflCE fi 
90 LET fi^PEEK < PEEK 1 6 3 98+236 * 9913 PRINT SPfiCE >•' 

PEEK 1 6 3 9 9 ) 9 9 2 0 PRINT "d32*fi>" 9 983 PPINT " ( T - t f t i 7t!SPfiCE 6» f i SPfi 
100 IP fi<>128 THEN GOTO 160 9923 PRINT " ( 6 tSPf iCE) 3 * f i • -I'^SPfiCE CE fi 8 tSP f iCE fi SPRCE 2 t f i >M 
110 PPINT FIT X,YJ"< inverse RSTE , 6 * f i • 9 * S P f i C E ; 2 * f i >" 99-.?0 PPI I IT 1 J t f i ; ;0t«.Pf iCE 6 t f l ; 4 

PISK 9 9 3 0 PPINT "< 3 t f i >SP f iCE : f i «7 *SP f iCE tSPOCE i n w r r s c 0V«" 
120 IF INKEY*-"1" THEN GOTO 330 t2*fi•3*SPfiCE i4*fiiSPfiCE•2*fi SPfiCE ^ 9 91 P^TNT " ^ . ^ t f i " ) " 
130 GOTO 20 i 2 t f i i S P f i C E . f i 2 *SP f iCE ; f i >" 9 9 9 2 FOP N - l TO 20 
160 IF fi=*8 THEN GOTO 10 9 9 33 PPINT " ' 3 * f i ? * SP f i CE i 3 1 f i ; 3P f i 9 9 9 ? LET J - I N T ( R H M ^ V I 
170 PPINT fiT 21.10 "you escaped CE .6 * f i ; SP f iCE 4 t f i , S P f i C E ; 2 * f i SPfiCE oon. i LET Y TNT PNP112 '>+*< 

, 2 ' t f i SPfiCE; 2 t f i > SPfiCE . fi >" ooo- , r - p u j T RT i "• fi •" 
200 PfiUSE 4E4 9940 PRINT "< 3 * f i i SP f iCE fi SPf iCE,3 ••'996 NE: :T N 

16tSPf iCE I 2 * f i , S P f i C E 2 * f i • SPfiCE; RETURN 
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"ATA FILE f o r the 16K 
Spect rum w i l l store 800 
items w i th a maximum of 32 

characters each. When al l the data 
has been entered, a menu w i l l 
appear on the screen, giving you 
several choices of action. 

You can add another item to the 
f i le, search for items a l ready 
entered, save, load or list a file. To 
change the complete file you would 
enter option 7. 
The program was sent by P C 

Forrister of Romford. Essex. He 
suggests that it may help beginners 
if they worked through the l isting to 
see how it works. We agree that is a 
good idea. 

\BoS OA/ / A / T O -THE. 7̃a 

J C A V ' T b o OA/ 

Z . / / c ^ 7 > / / S . . . 
k / H A T JT A/£E£z(> 

@A98"(:" (,4%2" G8G")'%,"R+")+" 7W"
0 0 
@80" (:" (,4%2nHG/G")'%," R+")+" AW"
##$
@88" (:" (,4%2" )'%,"R+")+" 80"
##$
@80" &D#" R+")+" @>0"
CCC" ;%?" #%;;&'"

>000" &D#" 5"$;(,)" :D=#'" >5" (,4"GB9"
$;$%;" 75;)" >09<W5"G%,)%;":(D%" )+"

!"# $"%%&'"(" :+;G6" D%)" : J %"
>0>0# )*+,-" *n"

>0@0" (:"*nH;nq:rq")+" D%,"*EM" )'%"
," &D#" 6"$;(,)" :D;#'" >6" (,4" >9" $;"
$%;" /5%-" >09>05G:(D%" :+3,LGNN5;E"
q:Z6"R+")+" @>0"
>070" (:": ?" )'%,"D%)" :H:J>9" R+")"
+" >0@0"
>0AJ0"&D#" 6"$;(,)" :D;#'" >5" (,4" @5"
+%+"%" B5;)" >0<B5G:(D%" ,+)" (," ?%"

?+;2G6" R+")+" @>0"
>CCC";%?" #;3%"L;);# %."+,");$%" 7"
)(?%#"
@000" :+;" 3H0")+"@6" &D#" 9"$;(,)" :"
D;#?" K5"$;$%;" 85" (,4" >5;)" 0905G#"
;3(,R" L;);" ;nG6" #;3%" GL;);G" L;);"
;nqr6" ,%-)" O"

@0>0" &D#" $;(,)" :D;#'" >9" (,4"89"
$;$%;" K5"G#YKKN%"&+?$D%)%G"6" R+")+"

!"#$
@CCC";%?" D+;L" LYZ);";"Y9":;+?" );$%"
7000"&D%;;" 6"$;(,)" :D;#'" >5" (,4"
05" $;$%;" 85;)" 09>05GD+;L(,R" L;);"
;nG"6"D+;L" GL;);G"L;);" p"

7CCC";%?" ,%O%;" $;%##" V?M" `'%," ;#"
4%L" #&;+DD]"
AJ000"D%)" %"H">"
A90>0" (:";n"&%r" HG"

G")'%,"$;(,)" :D;#"
'" K5" (,4"85" $;$%;" >5GD(#)" &+?$D%"
)%G9" R+")+" @>W"
A"0@0" $;(,)" ;nq%r5G,+JG5%5&';n" CE"
6" D%)" %H%I>6" R+")+" A0>W"
ACCC";%?" &';,R%";" :(D%"
8000" &D#" 6"$;(,)" :D;#'" >95"(,4">99"
$;$%;" B5;)" >0<05G%,)%;" :(D%" ,3'"

P%;")+" P%"&?;,R%LG6" (,;>m)" -9" &D#"
$;(,)" :D;#?" >5" (,4" >9"$;$%;"GB"

5;)" >0<05G%,)%;" ,%3":(D%G9" (,$3)"
YK"n"q"-"s"6" $;(,)" :D;#'" >99"(,4" >6" $;"

$%;" B5;)" >0<05G$;%##" W")+" &';,R%"
=,+)'%;" :(D%G"

80>W" (:" (,4%2"n"HGG" )?%," R+")+" 8W>"
!"
80@0" (:" (,4%2nHGWG")'%,"R+")+" 8W"
##$
8070" R+")+" >00"

>@0" (:";n&PM"TH;nE&M" )'%,"R+" )+"
>AJ0"
>70"D%)" LEH;E"TPM"6"D%)" ;E" H;E"

&r6" D%)"YKnq&mHLn"
>AJ0",%-)" &"
>80",%-)" P"
>CC";%?" $;(,)" ?%,3"
@00"$;(,)" (,4" W5" $;$%;" A99";)"W998"

5G#+;)(,R"&+?$D%)%G6" :+;"'HJ(W" )"
+" >06" P%%$" 9><'6" ,%-)" '6" D%)" %H%"
J>6" &D#"
@>0" $;(,)" (,4"@5" $;$%;" 8"9";)" W"99"W"

5"G">")+" %,L" @")+" ;"
LL" ;,+)'%;" :(D%" 7")+" #%;;&'"

AJ")+" #;3%" :(D%#"
NG8")+" D+;L":(D%#" #")+" D"
(#)":(D%#" GB")+" &';,R%";"
:(D%"
@@0" (:" (,4%2nHGG")'%," R+")+" @@W"
@@8" (:" (,4%2nHG>G")'%,"&D#" 6"$;"
(,)":D;#'" ><" (,4"A5" $;$%;" W9<"GL+"
2+3" 3(#'")+"#)+$")'%"$;+R;;'"%,)"
%;"2" +;"," E]G"6"(,$3)" Pn:6"(:"Pn"H"G2"
G")?%," #)+$"
@70" (:" (,4%2"n"HG@G")'%,"&D#" 5"R+"
)+" >0"
@78" (:" (,4%2nHG7G")'%,"R+")+" >7"
BB'
@A0" (:" ( , 4 % 2 E H ) ' % ," R+")+" @W"
##$
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G# H?S?# F"""#
D# TaS# V?ka$pd#
6 FRST 
7 LET D L - 8 

10 GOSUB 1000 
13 SLOW 
!K# 8WZ]S# WS# G ! ) G F g s . 6 [ / + s#
19 PRINT RT 2 1 , 2 9 ;MOVES 
2 0 PR INT RT 2 1 , 4 J " FROM " ; 
3 0 INPUT 19 
40 PR INT 1$ ; 
3 0 PR INT " TO " ; 
6 0 INPUT U * 
7 0 PR INT U® 
8 0 LET MOVES*MOVES+1 
90 PR INT RT 2 1 , 2 9 ;MOVES 

100 LET I - CODE I • - 2 8 
110 LET U-CODE U * - 2 8 
112 REM c h e c k e n t r y i s v a l i d 
115 I F U - I - 5 OR U * I - 1 OR U * I + 1 

OP U - I + 5 THEN GOTO 120 
117 GOTO 5 0 0 
120 LET I $ - R $ < I > 
123 I F 1 » < 3>«C»<6> THEN GOTO 5 0 
<'
130 LET U» -R»<U> 
135 I F U « ( 5 ) O C $ ( 6 ) THEN GOTO 3 

00"
140 LET X - VRL 1$ ' ' 1 TO 2> 
150 LET Y«VRL 1 1 * 3 TO 4> 
160 PR INT RT# M) Y ; C * ' ' 6 > 
170 LET X -VRL U»<1 TO 2> 
130 LET Y - VRL# >tuF TO 4> 
190 PRINT RT X , Y ; 1 9 < 5 > 
200 LET R $ < U , 5 > ® f l » < I , 5 > 
205 LET R » < I , 3 > » C * < 6 > 
2 1 0 GOSUB 2 0 0 0 
220 GOTO 17 
500 PRINT RT 2 1 , 0 ; " i n v a l i d e n t r 

y d P r e s s any k e y " 
5 10 PRUSE 4E4 
520 PRINT RT 2 1 , 0 ; " 

ii 
5 2 2 LET MOVES-MOVES-1 
330 GOTO 17 
9 9 9 REM s e t uP b o a r d 

1000 LET F $ - 9 r a P h i c 8 ; 3 * R ; 3 * 3 P 
R CE ; 3 * R ; 3 * S P f l C E ; 3 * R ; 3 * S PRCE ; 3 * R ; 
3 * S P R C E ; 3 * R ; 9 r * P h i e 5 > " 
1010 LET G$ * " < 9 r a P h i c 8. ;3*SPRCE.: 
3 * i n v e r s e SPRCE; 3*SPRCE ; 3 * i n v e r s 

e SPRCE;3*SPRCE.: 3 * i n v e r s e SPRCE; 
3 *SPRCE; 3 * i i n v e r s e SPRCE; 3 *SPRCE ; 
g r a P h i c 5 > " 
1020 FOR F » 1 TO 18 STEP 6 

PR INT F # , F * , F » 
PR INT G » , G « , G » 
NEXT F 
PRINT F H . F U . F * 
LET 2 = 1 
FOR F=0 TO 19 STEP 6 
FOR N»1 TO 26 STEP 6 
PR INT RT F , N ; CHP * < 24-136 > 
LET Z - Z + l 
NEXT N 
NEXT F 
REM P l a c e r o d * 
D IM R $ < 2 0 , 5 > 
D IM C»<6> 
LET » < 1 > * , , Z " 
LET 0 » < 2 > « " Y " 
LET C>< 3 >SB"X" 
LET C * < 4 > « "W " 
LET C * < 5 > • * " < i n v e r s e RSTEPIS 

1 030 
1 040 
1 050 
1060 
1063 
1 070 
1030 
1090 
1100 
"""#$
1120 
1499 
1300 
1505 
1510 
1520 
1530 
1540 
1530 
K> " 
1 5 60 
1565 

1569 
1570 
1530 
1585 
1590 
1600 
1610 
1615 
1 620 
1625 
1630 
1640 
1 650 
1660 
1670 
1630 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1735 

LET C » < 6 > " " 
LET C - l 
REM P o s i t i o n a n d r o d s s e t 
FOP F » 2 TO 13 
LET R » <F , 3 > «C»<C> 
LET C=C+1 
I F C<1 OR C>4 THEN LET C - l 
NEXT F 
LET R«< 1 , 5 6 > 
LET R$< 19,3>«C»<<5> 
LET R3K 2 0 5 >-C3K 5 > 
LET M - l 
FOR F»1 TO 19 STEP 6 
FOR N«2 TO 2 6 STEP 6 
PRINT RT F , N ; R » CM , 5 > 
LET M«M+1 
NEXT N 
NEXT F 
LET L®1 
FOR 
FOR 
LET 
LET 
LET 
NEXT 

TO 
TO 

F«1 
N - 2 
R * < L , 1 
R$< L , 3 
L - L + l 
N 

@0"
26 
TO 
TO 

STEP 6 
STEP 6 
2 > - S T R * 
4 > - o T P * 

F 
N 

]aMS# P#
TaS# \qNs#
TaS# TvN s#

**DRNGER 
3# G#

L E V E L * * " 
"$ # .$
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NUCLEAR WASTE 
)OSEPH DONNELLY of Dubl in 

has sent a fascinating game which 
involves moving a spent fuel rod 

from a nuclear reactor. The display 
shows the reactor f rom above, w i th 
different types of fuel rod arranged 
in a chessboard pattern. 

T he a c t i v e r ods mus t be 
manoeuvred so as to al low the 
passage of the spent rod. but active 
rods of the same type may not be 
p laced too close w i t hou t the 
imminent risk of contamination. A 
guage at the side of the screen shows 

the danger level you have reached. 
The game as listed is extremely 

di f f icul t but could be made easier by 
omitt ing lines 115 and 117, which 
would al low diagonal moves, or by 
dropping line 210, which would 
mean that there was no restriction 
on the proximity of active rods. 

In our listing, lower-case letters 
signify inverse video except when 
inside brackets, in which case they 
are graphic instructions. In line 
1000. all As are graphic As (16K 
Spectrum). 

1 7 9 0 

1800 
L > 

7=7<'
1 8 2 © 

1 9 9 9 

2 0 0 0 
2 O R 

2010 

F O R L « 1 T O L E N D » 

P R I N T R T L .« 2 9 ; D X L >.» 

N E X T L 

R E T U R N 

R E M 9 o t o c h e c k b o x e s 

I F U - 7 O R U = 3 O R U = * 9 O R U = 1 

I J * 1 3 O R U » 1 4 T H E N G O T O 2 2 0 0 

I F U * 1 7 O R U - 1 8 O R U » 1 9 T H E 

N G O T O 2 2 1 0 

2 0 2 0 I F U " 2 O R U « 3 O R U « = 4 T H E N G 

0 T 0 2 2 2 0 

2 0 3 0 I F U « 6 O R U ̃ 1 1 T H E N G O T O 2 2 

3 0 

2 0 4 0 

2 4 0 

2 0 5 0 

2060 
2 0 7 0 

@010"
2 0 9 0 

2 1 9 9 

I F I N 1 0 O R U - 1 5 T H E N G O T O 2 

I F 

I F 

I F 

I F 

r i 9 h t 

U - l T H E N G O T O 2 2 5 0 

U - 3 T H E N G O T O 2 2 6 0 

IJ̶ 1 7 T H E N G O T O 2 2 7 0 

U ̃ 2 0 T H E N G O T O 2 2 8 0 

R E T U R N 

R E M c h e c k b o x e s l e f t 

u P a r i d d o w n 

2 2 0 0 I F R a K U , 3 > - R * < U - 3 , 5 > O R A * < 

I J , 3 > = R $ < U ̃ 1 , 3 > O R R * < U , 5 > » R * < U + 1 

, 3 > O R R * < U , 3 > R * < U + 3 , 3 > T H E N G O 

T O 2 3 0 0 

2 2 0 3 R E T U R N 

2 2 1 0 I F R » < U , 3 > - R « < U - 3 , 3 > O R R * < 

U , 3 > » R « U - 1 , 3 > O P R * < U , 3 > « A * < U + 1 

, 3 > T H E N G O T O 2 3 0 0 

2 2 1 3 R E T I J P N 

2 2 2 0 I F R « < U , 3 > = R * < U - 1 ; 3 > O R R * < 

U . . 3 > = R * < U + 1 , 3 > O R A X U , 3 > » R * < U + 3 

, 3 > T H E N G O T O 2 3 0 0 

2 2 2 3 R E T U R N 

2 2 3 0 I F A $ < U , 3 U - 3 , 3 > O R RS-T 
. cviIO tun • Of t n r ^OKrrn jm m r A ̃ 

C<»»t< JUST t . / . D U i a lougn o* 
N EW Programmtbkr Soorxl Generator JKXH 
e»Cit*Kj »ounds lo l i e SO*C4'u"i ̶ - O N L Y £20.50 

A l l p r i c e s a r e i n c l u s i v e o f V A T a n d p & p . D e l i v e r y 
o r d e r . A l l p r o d u c t s c o m e w i t h a t u n U N E Y E A R S 
G U A R A N T E E . 

COMING SOON! 
OUR RANGE OF PRODUCTS IS CONSTANTLY UNDER 
DEVELOPMENT AND REVIEW WE HAVE SELECTED 

PRODUCTS FROM LEADING MANUFACTURERS IN THE UK 
AND BELIEVE THESE REPRESENT THE BEST VALUE AND 

QUALITY COMBINATION ON THE MARKET TODAY. 

VIC 20 ADD ONS 
SPECTRUM JOY STICK CONTROLLERS 

PRODUCTS ARE STOCKED AND USUALLY 
DESPATCHED WITHIN 2 4 days. 

2 2 7 3 R E T U R N 

2 2 8 0 I F R $ < U , 5 > « R » < U - 3 > O R A 5 K U , 

3 > = R * K U - 1 , 3 > T H E N G O T O 2 3 0 0 

2 2 8 3 R E T U R N 

2 4 9 9 R E M P l o t d a r k e r l e v e l 

2 3 0 0 F O R F * D L T O D L + 1 0 

2 3 0 3 I F F > 4 0 T H E N G O T O 2 3 3 0 

2 3 1 0 P L O T 6 0 , F 

2 3 1 3 N E X T F 

2 3 2 0 L E T D L = D L + 1 0 

2 3 2 3 I F D L C 3 9 T H E N R E T U R N 

2 3 3 0 C L S 

2 3 4 0 P R I N T R T 1 1 , 2 ; " Y O U T O O K " j M 

O V E S j " M O V E S R N D D I E D " 

2 3 3 0 P R I N T R T 1 3 , 6 . i " P R E S S R N Y K E 

Y . " 

2 3 6 0 

2 3 6 3 

2 3 7 0 

2 9 9 9 

P R U S E 4 E 4 

C L S 

G O T O 3 

R E M i i n s t r u c t i o r i s 
3 0 0 0 - P R I N T R T 0 , 6 ; " N U C L E R R W R S T E 
i i 

3 0 1 0 P R I N T R T 2 , 0 ; " T H E O B J E C T I S 

T O T R Y A N D M O V E T H E < i n v e r s e 

A S T E R I S K > R T B O X K T O T H E E M P T Y 

B O X R T 1 . Y O U M R Y M O V E O N E B O X U p .. 

3 0 2 0 P R I N T R T 3 , 0 . : " D O W N L E F T O R 

R I G H T B U T N O T M O R E T H E N O N E B O X 

O R D I A G O N A L . " 

3 0 3 0 P R I N T R T 3 , 0 ; " T H E B L A C K B O X 

E S A R E T O K E E P R O D S O F T H E S A M E T 

Y P E F R O M R E A C T I N G W I T H E A C H O T H 

E R . W H E N M O V I N G " 

3 0 4 0 P R I N T R T 1 1 , 0 ; " T R Y T O K E E P 

R O D S O F T H E S R M E T Y P E I N D I R G 
r ^ - u d _it 
318 Kempshot t Lane. Basingstoke. 

Hants RG22 5LT 
PLEASE SUPPLY (oil prt jcVfVAT b P&Pl 

8EL%
16K EXPANDABLE RAM 
16K EXPANSION MODULE lor abov* 
32K GIANT PANDA 
64K THE BIG ONE 
KEYBOARD FD42 
KLIK KEYBOARD 
SPECTRUM KEYBOARD 
SPECTRUM 48K MEMORY UPGRADE PACK 
SPECTRUM SOUND EXPANSION UNIT 
SPECTRUM PROGRAMMABLE SOUND GENERATOR 

PLEASE PRINT CLEARLY 

C2S.OO 
? YR$ RR$

f40 00 
f65 00 
f30 00 
-#. 50 
142 00 
C35 00 
// 50 

f20 50 

NAME 

ADDRESS 

Oversea* customers$ 344 4 p t tp 
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$%['#C!#6.#/<+2#,%./%2/+9#
.'`#7-6*09/#

Z8$#sP%2/#T6%*s#V6.+/6-#8-6(-%&#
*' .HH"M&'L"P'$"'-1._'K#N').03'k?=7'DE"QEKJ&'PD'$"':'$GJ%&'FK&$%E'

^' 3K&L[$"[P&%'G#'L"PE'"M#' DE"QEKJ&'

*' 5&%E[$EK#&DKE%#$'MI%#'G#!"ED"EK$%N' G#$"' DE"QEKJ&'

*' 0%EGFG%&'DE"D%E' H"KNG#Q'

^' ,K$KH"QP%&'F%K$PE%'HG&$&'DE"QEKJ'#KJ%&'K#N'J%J"EL' P&KQ%'

G' -1._3/'"!!PDG%&'H%&&'$IK#' (<<'OL$%&'`08is'"F'/.A'

^' ,"#&G&$&'"F'8'&%DKEK$%'DE"QEKJ&' [' i3261./_'A1+*@1/' K#N'
S.)@'-1._3/'

*' )PDDHG%N'"#'!K&&%$$%'MG$I'%\$%#&Ge%' N"!PJ%#$K$G"#'

The I.P.S. "Fast Load" Monitor is the dramatic break-
through in software needed to make serious use of the 
recent improvement in ZX81 hardware add-ons, such 
as 64K memory units. 
Whether you use the ZX81 for business, education or 
recreation, the I.P.S. "Fast Load System" increases 
available computing time by reducing idle "waiting for 
the program to load" time! 
The I P S. "Fast Load" Monitor LOADS and SAVES 
ZX81 programs up to 6 times faster. 
Fast loading and saving means you use less tape. One 
significant benefit is that almost ONE MEGABYTE of 
information can be saved on a standard C90 cassette! 
And with "Fast Load" this increased database can be 
accessed quickly. 

21©$ = - ' 3 % 2000 
2 2 0$ =-/- 1 7 
500$ 4 * ( 0 /$ & / 2 1 / 0 ; " i n v a l i d e n t r 

y d P r e s s any' p%L' r'
5 1 0$ 4 * 3 ' +$ 7 + 7$

520$ 4 * ( 0 /$ \(/ 21 ,0 .< " 
M 

5 2 2$ T + /$ , - ; + ' D , - ; + ' D 1 
5 3 0$ = - /- 1 7 
999$ *+, s e t$ 354 b o a r d 

1000$ T + /$ \ i j g k 9 r a P h i c 8 ; 3 * R ; 3 l ' 4$
* ) + ; 3 l * > 3 l ' 4 * ) + ; 3 l * ; 3 l ' 4 * ) + J 3 l * ; 
3 l ' 4 * ) + ; 3 l * m S r a P h i c 5 V 
1010$ T + /$ = i n g k 9 r a P h i e 8 J 3 * ' 4 * ) + J 
3 * i n v e r s e$ ' 4 * ) + • 3 l ' 4 \ T ) + ) 3 * i n v e r s 

The "Fast Load" package consists of two separate 
programs: KEYBOARD MONITOR (including 
Machine Code Monitor), and FAST LOADER. 
KEYBOARD MONITOR is a user-friendly BASIC 
program which gives such information as the speed at 
which the tape was recorded, file name, file type, 
number of bytes in file, and whether a read error 
occurred. If desired, the user-friendly portion of the 
program can be removed for direct access to Machine 
Code Monitor. Both parts reside at RAMTOP and are 
user-transparent. Full details are given in the manual for 
fast saving of your program. 
FAST LOADER also resides above RAMTOP and can 
be used in front of any fast-saved program to enable it to 
be fast-loaded. This removes the need to load the 
monitor for each load. 

r r n - r r ̶r T - . ̶ - ̶ ̶ 
1640' S1/ N - 2 TO 26 STEP 6 

PRINT RT F , N ; R * <M , 5 > 
L E T$ , D , o T$

1650 
1660 
1670 
1630 
1700 
1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 
1735 

t 
0 + R /$ 0$

0 + R /$ \$

T + /$ T j >$

\ - *$

\ - *$

T + /$

T + /$

T + /$

0 + R /$

\ D T$ /-$

0 n 9$ /-$

RS t L , 1 
RS<L ,3 
T D T o T$

0$

20 
@/"
/-$

/-$

' / + 4$ <$

' / + 4$ <$

9 p q ' / * l$

7$ p q '/4>'$

\$

0$

0 + R /$ \$

T + /$ 1 l q g$

T + /$ T j D g$
l l 1 * 0 = + *$

3 2 
T + ; + T l l e$

1 0 ' 

>:' )*+,-.*/'5)3/' S%OEPKEL'74=9 76 SM> 



Y35E#5N5EO27:;E(#NO3#

JKL( .dA*Bf*);.( -*/( A*,L(
T h o F am o u s "Panda ' R a m Pack mass i ve 
16K a d d - o n m em o r y E x p o r t a b l e t o 3 2 K 
w i t h o p t i o n a l p l u g - i n m o d u l e N o 
a dd i t i o n a l p o w e r r e qu i r e d p l u g i n a n d g o 
L o d o n / o f f i n d i ca t o r R u g g e d i n j e c t i o n 
m o u l d e d n o - w o b b l e d o s i g n c o n t o u r e d 
case T o p qua l i t y c o m p o n e n t s t h r o u g h o u t . 
Bn t t s h d e s i g n e d a n d bu i l t . 

)F/#$

dYQLRR$ INCL. 
P&P & VAT 

A*Bf*( .dA*B!+0B( /0f^;.(
The 16K un i t is easily expandab le f r om 

16K) KP 32K 
by simple insertion of in)T$
a plug-in-module. p&p & VAT 

)F/#$

£20.00 
M+*B2( A*Bf*(
32K UNIT 

Complete at 
a special price jNCL 
of: p&p & VAT 

'",$ '!)$ ')B,'",*$

)F/#$

dIRLRR$

IF . L I K E M A N Y Z X 8 1 u s e r s , y o u a r e f e d u p w i t h t h e d e a d 
f e e l o f t h e t o u c h s e n s i t i v e k e y p a d t h e n c o n s i d e r t h e w e l l 
t r i e d " K L I K K E Y B O A R D " t h i s i s a s i m p l y f i t t e d g e n u i n e 
p u s h b u t t o n k e y b o a r d w h i c h h a s b e e n d e s i g n e d a s a n e x a c t 
r e p l a c e m e n t f o r , a n d i s n o l a r g e r t h a n t h e e x i s t i n g k e y p a d . 

• F i t s o n t o t h e Z X 8 1 . 
• F u l l 4 0 k e y s p l u s o n e s p a r e f o r a n y p u r p o s e , 
• N o s o l d e r i n g J U S T P L U G I N . 
• N o t r a i l i n g w i r e s . 

• C l e a r p e r m a n e n t t w o c o l o u r l e g e n d s . 
• P o s i t i v e f e e l a n d s o u n d a s d a t a is e n t e r e d . 
• S p e e d s u p p r o g r a m m i n g e n o r m o u s l y a n d r e d u c e s 

e r r o r s 
• F i t t i n g s e r v i c e o f f e r e d £ 2 . 0 0 e x t r a 

( r e m e m b e r t o s e n d y o u r Z X 8 1 ) 

SOUND EXPANSION 
r ZX S p e c t r um ' 
i will really enhance you' enioyment ot now f»c«im) 

• s upe r b a dd i t i o n t o your ZX S p e c t r um ' 
O ' e r . dynamc sound effects will really .-nuance you' enioft i ieff l im m * w » i-.r_.nn , 
progams o«a'«M® lor the sensational%!" Spectrurr Our "»«v soundbp» COW. comy» l . 
with i*ads volume control and loudSOMker Just C*oQ '< into yoir MlC f o u l .>"d .1 Ms 
neatly onto the bee* ol the Spectrum r - , r - / -» 
.r • touan. phu t< cave JUST / . Q U 
N EW <*rogrammat»e Sound Generate adds r o n r n 
e . r . t ^ u new sounds to l i e Spectrum rang.- ONLY t / U D U 

All prices are inclusive of VAT and p&p. Delivery 
order. All products come with a fun UNE YEARS 
GUARANTEE. 

COM ING SOON! 
OUR R A NG E OF P R O D U C T S IS C O N S T A N T L Y U ND ER 
D E V E LO PMEN T A N D REV I EW . W E H A V E SE LECTED 

P R O D U C T S F R OM L E A D I N G M A N U F A C T U R E R S IN THE U K 
A N D BEL IEVE THESE REPRESENT THE BEST V A L U E A N D 

Q U A L I T Y C O M B I N A T I O N O N THE M A R K E T T O D A Y . 

VIC 20 ADD ONS 
SPECTRUM JOY STICK CONTROLLERS 

P R O D U C T S A R E S T O C K E D A N D U S U A L L Y 

D E S P A T C H E D W I T H I N 2 4 d a y s 

4*-\+''(-0&T$ )&'+1$ 79$Y+.$/.4+$ \1$ 79$

T h e Z X S I f i t s i n s i d e 
This is .i lul l sire 0«ofo«sondi quality 
42 key keyboard Mf lp l l ed in a tough ABS 
•Mic t ion mooWfod case measuring apptoK 8 • 14 • 2 5 
The ZX81 tits inside, wi th , if d e f i e d . the power supply uni t 
No soldui ing or lcchnir. i l know how n required 
The additional two key* provide extra shi l i and newlina l u n r i . om 
lor added convenience to speed up program ent iy I k i p i 
Led p<y»s«r on indicatoi il needed INuL. 
Fitt.nq service ava i l ; * * ! C4 00 P & P & V A T I 

NOW ALSO AVAILABLE FOR THE ZX 
SPECTRUM 
Now the famous FD42 keyboard and case unit is avoAabie fo» B n um s laste-.t 
selling colour computet the ama/ ing ZX Spectrum. It has the same high 
standard as the ZXBI unit a 'x! the tough moulded ABS caw; if>.:ves t h r 
Spectrum P C B and pow?t supply. The keyboard 42 keys including .1 th. 
Spect rum graphic characters clearly etched onto them Full travel keys hirvi? 
gold plated contacts w i th guaranteed life o l 10 operations 
Its 90 easy to install Vou simply uns t rew the ZX PCS f rom its Cawi screw it »'>t-. 
the FD ease and plug in the kcyboiwd connectors No soldering or t e r h n i r j i 
skills needrd 

STOP PRESS! 16K Siwct run-Owner* ui i'-.rtir t, 48K I- 1 
Spect rum Upgrade Pack complete w i th ful l assemWv instruct ion* 

dURLRR$

Che q u e s PO p leove t o 

AFDEC ELECTRONICS LTD 
318 Kempshot t Lane. Basingstoke. 

Hants RG22 5LT 
P LEASE S UPP L V lu l l p r i ces i nc l iK t e V A T b P & P I 

Ol\ 
I6K E X P A N D A B L E R A M 
I 6K E X P A N S I O N M O D U L E fo r a b o v e 
32K G I ANT P A N D A 
64K THE B IG ONE 
K E Y B O A R D FD42 
KL IK K E Y B O A R D . 
S P E C T R UM K E Y B O A R D 
S P E C T R UM 48K M E MO R Y U P G R A D E P A C K 
S P E C T R UM S O U N D E X P A N S I O N UN I T 
S P E C T R UM P R O G R A M M A B L E S O U N D G ENERA TOR 

P L E A S E P R I N T C L E A R L Y 

£25 00 
d Y R$ R R$

f 40 00 
f 6 5 00 
f 3 0 00 
£26 50 
f 4 2 00 
f 3 5 0 0 
£7 50 

£20 50 

N A M E 

A D D R E S S 

O v e r s e a s c u s t o m e r s a d d C4 p b p 

QR$ YT(YDY+.%-&*1$
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E)*, IDEAS THA 
E)*, PROGRAMS THA 

LESS MONEY THA 
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Most micros connect by o 
standard DIN plug ana 
coaxial cable to an adap to r . 
They're portable so you can 
use the system wherever you 
put your computer and 
telephone.! 

Simply dial Micronet's number 
and enter your subscriber 
number into the keyboard. A 
'welcome to Micronet' 
message appears on the 
screen. 
2"PZE%'"#[HG#%'$"'"#%'"F'$I%'
M"EHNZ&'HKEQ%&$' NK$KOK&%&R'

PRESTEL 
A*,/1+3@'=<<Z&'
thousandsof ideas̶packed 
pages - games, education, 
business software, club news 
and information. 

When you have all the information 
you need - or you've finished 
downloading' software to your 
computer's memory - just switch 
off tne telephone link at your 
keyboard and replace the receiver 



A THINK-TANK. 
A SOFTWARE HOUSE. 
YOU'D EXPECT. 
Whether you bought your computer for 

games, business, or education, you can spend a 
lot of time wondering what to do with it. And then 
spend a lot of money on packaged games and 
applications software. 

N OW you can bring your computer to life -
economically - by joining the amazing new 
MICRONET 800 service: a vast database with 
hundreds of FREE games, plus business and 
education software, computer news, special offers 
and 'big prize' opportunities for you to compete 
against the system - and win! 

MICRON ET 800 is packed with ideas and 
information. And there's no waiting - you get 
programs straight down the phone line! Updates on 
operating systems... school and college programs 

. . . gobble man . . . invaders. . . business 
packages. They're constantly renewed. 
And hundreds of them are free: you simply turn 
on your micro, dial up MICRONET 800 and 
LOAD. 

Sounds expensive? Here's the surprise! 
All you pay for is a low-cost adaptor (in most 

cases just £49) to link your computer to your 
telephone, plus a MICRONET 800 subscription of 
about £1 per week. Then, via your computer and 
telephone line you will be able to access over 
30,000 ideas-packed 'pages' of the MICRONET 
800 service, and call down the software you want 
to your own computer! Look at just a FEW of the 
services already available on Micronet for you to 
call on: 

• Free Te'csoftwaro Indexed by subject and by 
name of micro, o huge selection can be loaded 
down onto your computer. 
• Educotional Exchonge Library: Schools and 
colleges ore already preparing to display programs 
written by students and teachers, so many con 
benefit from them eosily and economically. 
• Applications Guides Quick-reference guide by 
subject or>d by micro name shows you available 
applications software. You can move from the guide 
to further details held on the system if you wish. 
• Demonstrations Check through the features of 
the software packoges thot interest you - privately 
and without obligation. Order only if you're sure it's 
what you need. 
• Purchase 'Downloadable' Softwore:Mony 
'telesoftwore' programs con be bought from the 
system and loaded down direct to your micro. But 

don't worry - there's plenty of warning if any 
MICRONET service you're planning to use carries a 
charge. 
• Electronic Mail: A mailbox service on Prestel 
allows you to exchange messages with other Prestel 
or Micronet users. Messoges are held securely and 
only you can collect them. 
• Bullotin Board For on additional subscription you 
can operate your own bulletin board - club news, 
for example, like tips, swap-shop for second-hand 
items ond so on. 
• Phone-In If you're away from your computer but 
need to send a message to another Micronet user -
call the Micronet 800 service by phone and we'l l 
send the message for you. 
• Prestel: Over 200,000 pages of information on 
British Telecom's established service. Facts and 
advice on finance, business, entertoinment, features 

and even direct bookings for travel, holidays, etc. 
• Product and Service Guide: A constantly 
updated reference source - covering product 
comparisons, software reviews, dealership and price 
details ond all the 'best buy' inf or motion. 
• Action Advertising: Includes features, just like o 
magazine, including jobs ond classified ads. If 
you've read an article that interests you, through 
MICRONET you can find out about the 
manufacturer, the dealers, the prices, and even 
order the product vio your micro! 
• User Group News-. The Amoteur Computer Club 
and many others like ALCC. BASUG, ICPUG. TUG, 
TRS 80 UG, will maintain their news ond reference 
service on Micronet. 
• Big Prize Games: Micronet offers a range of 
gomes and quizzes to keep you entertained and 
involved - ond there'll be big pnzes too! 

@"C=D@% EF=9F@9;/G% 98F9H@% IC@9% 98:% @9F<9J%

MICRONET 800 is a completely new service 
and we'll be adding to it all the time. Find out 
more about what Micronet 800 has in store for 

G"$'<#:6(

)*%+,)-./% 012,%
31452*6,# O7#

you: return thiscoupon TODAY and we'll send you 
a FREE FACTS FOLDER on Micronet 800services 
and details of how you can join! 

Send to: MICRONET 800, Petersham House, 57a Hatton G a r d e n T ^ 
London EC IB IDT. 
• Yes, I am interested in the MICRONET 800 service. Please keep me 

in touch with developments and send me details of the low-cost 
Micronet 800 adaptor. 

• I am interested in earning money on software I develop for the system. 
I am interested in: Home uses • Business uses • Educational uses • 
Name 

Address, 

Telephone 

Type of computer 



NOW AVAILABLE FROM 
HILTON COMPUTER SERVICES LTD 

The P B S. Bank reconciliation is believed to be the first such program to be 
available (or the Sinclair ZX81. the ZX Spectrum and Dragon. 

Just look at some of its features. 
* Automatically matches bank statement items wi th transactions recorded in 

your "Personal Banking System." 
List all outstanding items such as uncleared cheques, funds received but not 
advised to you. bank charges highlights all discrepancies. No more 
scratching around to try and f ind out why your statement balance is different 
to what you expected. 

* Full search facilities allowing on-screen correction of any item. 
Saves and loads data to and f rom tape (ZX8t version, at double speed). 
Exchanges data w i th the main P.B.S. program. No need to save programs. 
Single key operation uses m / c keyboard scan for single letter commands 
(ZX81 version). 
Extremely easy to use. No (argon to wade through before you get started. 
Demonstration program included. 
All item lists, searches <with totals), etc. can be output to your ZX printer. 
Full instructions included. 

* Unique after sales maintenance provided. 
' Operates in conjunction w i th "Personal Banking System" (Full input and 

correction facilities plus automatic posting of standing orders on due dates). 

So banish the headaches, make life easier for yourself, send C15 for the Personal 
Banking System plus P.B.S. bank reconciliation and users manual. 
Existing clients need only send C5 for the P.B.S. bank reconciliation which wil l 
operate wi th their present P.B.S. 
The Personal Banking System (as reviewed in Popular Comput ing Weekly ̶ 1st 
July) is available separately for C9.95 for cassette and user manual. ZX81 P.B.S. 
owners can order the Spectrum version for just £5. 

Please specify whether ZX81 (16K) or ZX Spectrum (48K) or Dragon. 
Guaranteed software available f rom: 

Hilton Computer Services Ltd 
14 Avalon Road, Orpington. Kent, BR6 9AX. 

Your P B S. is never out of date! 

!-/&#1*"'
!#@6,'-/)

&e$ ',.'$ dQLVQ$
How intel l igent arc you? 2 separate tests give 
an accurate assessment o f your abil i t ies 

'",$_)K,*$ dQLVQ$
Hundreds o f r ib t ickl ing puns and jokes coupled 
w i th mind blowing graphics. Great fo r parties!! 

Trade enquiries welcome: Orders despatched by return 

PRICES INCLUDE POST & VAT. ALL PROGS 16 OR 48K. 

Flouchorb 
4#-0+$ 1+4/$ Y$
^]Baa_$<8]]Ca$ <9$ #(=#$ '/*++/$

(*/#T(0)%-*-3)#$
0-*/#&0/'$ 00B$ 8/0$

DONTMISS THIS INCREDIBLE OFFER! 

XY'.$"/!' UW'WXZ'
GALACTIC ATTACK 
SPACE MISSION 
LUNAR LANDER 
PLASMABOLT 
STARTREK 
RAOAR LANDING 
ATTACKER 
GALACTIC DOGFIGHT 
ZION ATTACK 
IVASIVE ACTION 
0X0 
BOGGLES 
PONTOON 
SKI JUMP 
HANGMAN 
OLD BONES 
THIN ICE 

ALSO AVAILABLE FOR(g+,!(

MAZE EATER 
ORBITTER 
MOTORWAY 
FORCE FIELD 
NIM 
TUNNEL ESCAPE 
BARREL JUMP 
CANNONBALLBATTLE 
OVERTAKE 
SITTING TARGET 
SMASH THE WINDOWS 
SPACE SHIP 
JET FLIGHT 
PHASER 
INTRUOER 
INFERNO 
GHOSTS 

SO PROGRAMS- GAMES EDUCATIONAL BUSINESS HOME 

coming soon games J ™ 
f o r I BARGAN'S LANE 

O " O' .@./ *' v' v < U <'

! 5 & 6 DRAGON 32 

ORDER FORM 
666666666666666666K5K% I'%

;()$9]$ X$ '4+)/*3,$ 2$

S.WALES 
NPS4PA 

PLEASE SEND ME . . 
CHEQUE ENCLOSED. V A L U E 
NAME 

ADORESS 

POSTCODE 

80 )*+,-.*/'5)3/% 2.B'90'<' 74=9 80 SM> 



ABERSOFT 
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ZX81 & Spectrum 
Games 

Ch e s s 1.4: T e n levels m /c g raph ic sc reen d isplay 
16K ZX81 £8.95 

I n v a d e r s : Very fast m / c ac t ion Inc ludes mys te ry ship and 
inc reas ing ly di f f icult sc reens 

16KZX81 £4.45 

Mazeman : A fast ac t ion m/c g ame that rep roduces the 
spirit of the or ig inal . The Spec t r um vers ion inc ludes 

exce l len t g raph ics . 
16KZX81 £4.45- Spectrum £4.95 

A d v e n t u r e I s Based on the or ig ina l g ame by Crowther , 
th is g ame was the start of t he Adven tu re c raze Rev iewed 
Sinclair User, i ssue 2. Fea tu res Save g ame rout ine as the 

g ame can l i terally take mon ths to comple te . 
16K ZX81 £8.95- 48K Spectrum £9.95 

We have full stock of all programs and supply by return of post 
(which is included in the price) 

2*!h0-f(THE WORD PROCESSOR 

"Very good value and great fun to use." 
"Unreservedly recommended." 

Popular Comput ing Weekly 19/8/82 - 2X81 Tasword 

N ow you r Spec t r um becomes a w o r d processor w i t h 
TASWORD. Al l t he fea tures of the ZX81 Taswo r d p lus many 
extras. Des igned to fu l l y u t i l ise the capac i ty and capab i l i t i es of 
you r 48K Spec t rum. Mo re t han 6K of mach i ne code, a Basic 
p r og ram , and a manua l , to g ive y ou a usable and powe r f u l 
package. 

Use TASWORD to p roduce you r let ters, essays, papers, 
records, l ists, and for a lmos t any task tha t requ i res the w r i t t en 
wo rd . 

Whe the r y ou have ser ious app l i ca t ions o r s imp l y wan t to 
learn about w o r d p rocess ing , TASWORD makes it easy and 
en joyab le . 

TASWORD TUTOR 
"an eloquent demonstration of Tasword's uses" 
We send y ou a manua l and a cassette. The cassette con ta ins 
TASWORD and TASWORD TUTOR. Th is teaches you w o r d 
process ing us ing TASWORD. 

£ 7 . 9 5 fu l l y inc lus ive ma i l o rder pr ice. 

£1 DEMONSTRATION CASSETTE 
See for yourse l f w ha t TASWORD can do. Send just £1 for a 
demons t r a t i on cassette. This cassette contains the TASWORD 
p r og r am (w i th s ome fac i l i t ies inh ib i ted) and a text f i le wh i c h 
descr ibes and demons t ra tes the pe r f o rmance and fea tures of 
TASWORD. A vouche r is i nc luded wh i c h g ives y ou 50p o f f the 
pr ice of Tasword . 

TASMAN SOFTWARE 
>C$ # & * / T + .$ ) * + ' ) + 0 /$ T + + 1 '$ T ' <$ 9 T T$

ZX81 TASWORD 
Taswo rd for the ZX81 (16K) is st i l l ava i lab le at £6 50. No 
demons t r a t i on casset te ava i lab le bu t send 50p ( re fundable 
aga ins t you r subsequen t purchase of ZX81 Tasword ) for a 
copy o f the manua l . 

)*+,-.*/'5)3/' S%OEPKEL'74=9' , 81 
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COMPLETE 
you r S P EC TRUM 
w i t h our Mu l t i - p u r po se 
S o u n d Genera to r a n d J o y s t i c k - p o r t 
Boa rd ! ! W i t h one l ow - co s t pu r chase y o u 
can ob t a i n the f o l l ow i n g o u t s t a n d i n g imp r o v emen t s 
t o you r ZX S PECTRUM : 

• THREE C H ANNE L s o u n d e f f ec t s . P R OGR AM th ree 
i ndependen t s o u nd s w i t h mus i c , g u n sho t s , 
exp los ions e t c . 

• AMPL I F I CAT ION o f t he s t anda rd s o u n d o u t p u t . 
• PROV IS ION of J OYS T I C K PORTS t o a l l ow s imp le 

c o nne c t i o n o f one o r t w o su i tab le j o ys t i c ks (see 
b e l ow ! . 

T h e A DD - ON ' uses t he amaz i n g A Y - 3 8910 S OUND 
Ch ip , w h i c h g ives y o u an e n o rmou s range of s o und 
e f f ec t s . The o u t p u t and v o l ume of e a ch channe l can 
be separa te ly c on t r o l l e d , w i t h g u n sho ts , exp los ions , 
d r ums e t c . , p r o du ced unde r t h e s o u n d enve l ope ' . 
MOS T I M POR T AN T TO NOTE t he CH IP is 
' p rocesso r i n d ependen t . ' Th i s means tha t s ounds can 
con t i n ue t o be p r o d u c e d w i t h o u t any no t i ceab le e f f e c t 
o n the speed of you r p r o g r am ! ! 
The ' A DD -ON ' con t a i n s i ts o w n speaker and ampl i f i e r 
ch i p a n d is supp l i ed w i t h a casse t te c on t a i n i ng s o u n d 
d emons t r a t i o n r ou t i nes and s ome samp le sounds . 
The ' A DD - ON ' s imp l y p l ugs s t ra igh t o n t o the back o f 
you r S P ECTRUM . N o so l de r i ng is requ i red . 
The A DD - ON ' is o f f e r e d at the inc red ib ly l ow pr ice o f 
£19 .50 + V A T . 

COMPLETE YOUR 
SPECTRUM NOW!! 

JOYSTICK KITS £3.95 + VAT 
To complement our exciting new ADD-ON' for the SPECTRUM wo 
are offering low-cost Joystick Kits. Each one contains a 
potentiometer-joystick, a f ire-button and a suitable connector. 

U'
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ORIGINAL SPECTRUM SOFTWARE 
- t r o m PROGRAM POWER-us i ng the ADD-ON to great effect!! 

C A BMAN (Machine Code) £3.95 + VAT 
You are the owner of a fleet of yellow taxis. A rival f irm competes 
w i th you, trying to steal your fares and run you off the road, if they 
can. Ten skill levels determine the number of opposing taxis, tho 
speed at which they drive and the amount you earn per completed 
journey. MAXIMISE your earnings before you lose your entire fleet. 
This program is FIRST CLASS. 
ATTENTION MACH I NE CODE PROGRAMMERS! 
We can now offer SPECTRUM versions of the ASSEM8LER and 
DISASSEMBLER programs f rom ACS Software. The ZX81 versions 
have proved extremely popular. 
ULTRAVIOLET (Assembler) £6.95 + VAT 
INFRARED (Disassembler) £5.96 + VAT 
BOOKS 
SPECTRUM 
Over the Spectrum £6.95 
Cambridge Colour Collection £6.95 
ZX81 
Mastering Machine Code on your ZX81 ̶ £7.50 
NOT ONLY 30 Programs £6.95 
Getting Acquainted w i th your ZX81 £5.95 
49 Explosive Games for the ZX81 £5.95 
Making the most of your ZX81 £5.95 
Byteing Deeper into your ZX81 £4.95 
The Explorer s Guide to the ZX81 £4.95 

k(
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NOTE. Wc stock (and market) PROGRAM POWER 
SOFTWARE for the BBC. ACORN. SPECTRUM and 
DRAGON 32 Send S.A.E tor appropriate catalogue 

8 8a REGENT STREET 
CHAPEL ALLERTON. 
LEEDS LS7 4PE 
Tel (0532)683186 MEN.O» P« P 

All program* ore now available 
* t All flood dealers 

ord.MKt I tom MICRO POWER LTD 

VAT* <4* WRITTEN ANY"PROGRAjM 
WE PAY 20% ROYALTIES 
FOR D«AGON.SPECTRUM 
BBC.ATOM PROGRAMS 

"A" LEVEL AND UNIVERSITY STUDENTS 
RESEARCHERS, SCIENTISTS 

`6#G5%E&G$D' V " F $ $ " K E E'
PRE S EN T S S I NC LA I R ZX 8 1 ( 16K ) * L I BRARY 

O F A D V A N C E D M A T H / S T A T / E C O N 
Made easy to learn and use with full instructions. 

T A P E 1 : M A T R I X O P E R A T I O N S £ 5 . 9 5 
Side A : Inversion, multipl ication, addition, subtraction and scalar multiplic-
ation of matrices and vectors within one single program which allows the 
user to complete all his operations without reloading. Inverts a 20 x 20 matrix 
in 6 min. 40 sees 
Side B: Determinants of square matrices 
T A P E 2 : P O L Y N O M I A L S £ 5 . 9 5 
Side A: Includes quadratic equat ions (as degree 2 polynomials) and Newton-
Raphson and half-interval search methods for higher degree polynomials 
Computes the roots with 8 digits of precision 
Side B: You can plot polynomials in any interval and examine their roots 
extremum points. 
T A P E 3 : I N T E G R A T I O N £ 5 . 9 5 
Side A : Integration of funct ions by Simpson's and trapezoidal rules Also 
computes the area enclosed by two functions 
Side B : Plot of integrals. Integration can be visualised on the screen 
T A P E 4 : R E G R E S S I O N £ 6 . 9 5 
Side A A highly developed multivariate regression program teaturing up to 
20 independent variables. log/In option on each variable (thus allowing 
exponential, geometric and nth order regressions), standard errors, t-
statistics, F-statistic, Durbin-Watson statistic, interpolation 
Side B. Plot of bivanate regressions. You can see how your computer draws 
a best-fitt ing line on a set of data points 
T A P E 5 : L I N E A R P R O G R A M M I N G £ 6 . 9 5 
Side A: A general and efficient optimization program capable ot handling any 
sort of linear programming problem with up to 20 variables and 20 constraint?. 
Features the cannonicalequivalent of the original problem and its dual 
Side B. Solutions of simultaneous equations with up to 30 unknowns 

• Cheques. P.O. s payable to 

UNIVERSITY SOFTWARE 
4^fC Sloane Street 
London. SW1X 9LU 

• Availablo soon for Spectrum 

Five tapes lor C30 

All incl. prices for first class P4P 

Delivery within a week of receipt 

PROFESSIONALLY WRITTEN & 
PRODUCED SOFTWARE FOR 
THE HOME COMPUTER 
F r o m M . E . E v a n s t h e a u t h o r o f 
t h e h i g h l y a c c l a i m e d 

MONSTER MAZE 
A N D 3D DEFENDER For the ZX81 

SPECTRUM 
A v a i l a b l e m i d - J a n 

3 D T U N N E L 

c o m e s t w o g a m e s f o r t h e 

(16K$ !% 48K vers ions on one tape) 
What lies down in the depths of the 
TUNNEL? Flying bats, leaping toads, 
spiders, ' and rats ' maybe. Perhaps more! 
You wil l have to avoid tho walls of the 
TUNNEL as it weaves up and down and 
side to side to f ind out All in 3D of course 
( ' not in 16K versionl. 

E S C A P E (runs in 16K) 
Can you ESCAPE from the ma*e inhabited bv 5 
bunting Dinosaurs, including a Pteranodon that 
soars over tho ma/e to swoop down on you. 
"One of the best and most original games we have 
seen for the SPEC TRUM so far-
SINCLAIR USER. 
Trade enquiries welcome at address below 

S f t , M ry>< 

Se n d t o N EW GENERAT ION S O F TWAR E 
F R E E POS T BS3433 O l d l a n d C ommo n . BR ISTOL BS15 6BR 

( N o s t am p requ i red in UK ) 
or f o r I N S T A N T C R E D I T C A R D sales r i ng 01 930 9232 

SAE w i t h enqu i r i es p lease 

P LEASE S END ME A COPY OF . . 3D T U N N E L / . . . 
OF 3D ESCAPE A T C4.95 E ACH ( INC P b P A N D V A T ) 

I ENCLOSE C H EQUE / PO 
M r / M r s 
Add r e s s 

s u " Pos t C o d e 

=8' ) *+,-. * /' 5)3/' S%O EPK EL% KR#A 82 SM> 
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S P E C T R U M 
P O C K E T 

@IG&'J"#$I'l"I#'UGHO%E$' H""p&'KMKL' FE"J'
$I%'&D%!GFG!')G#!HKGE' DPOHG!K$G"#&'

H'1"%*0;'1<,(*'0%
*0%&"0"1,4%)''J-%

'ANY GENERAL computer 
books, not wr i t ten specifi-
c a l l y f o r S i n c l a i r 

machines, are so often useful to 
Sinclair users or other prospective 
computer owners. The Personal 
Computer Guide, by T i m Ha r t ne l l . 
provides information on most of the 
computers available. The guide is 
split into several sections, wi th a 
buyers' guide as an appendix to the 
computer reviews section. 

The computer reviews contain 
short sections on the general 
appearance of each computer , 
approximate price, best and worst 
features. Hartnel l draws some defi-
nite conclusions on the performance 
of each machine. 

The guide includes a chapter on 
the history of computing from the 
days of Babbage to the present 
microcomputer boom. There is also 
a section on computer programming 
and how to use Basic. 
One novel feature is that it has 

advertisements for a variety of 
machines, software and add-ons. 
The book also includes a list of clubs 

and local organisations which the 
computer owner can join. 

The Personal Computer Guide 
contains everything a f irst-t ime 
buyer or beginner to computing 
might need. It is excellent value at 
£5.95 and can be obtained f rom 
Virgin Books. 

Computing is Easy, by David 
Parker and Mar t in Hann, is an easy 
introduction to computing. There 
are many simple programs ready to 
be typed-in and it is ideal for the 

At the end of the book various 
topics are suggested to the pro-
grammer, such as currency conver-
sion and composing tunes. The 
authors leave the programming of 
those tasks to the user. It is pub-
lished by Newnes Technical Books 
and costs £4.95. 

The Working Spectrum, by Dav i d 
Lawrence, is the handiest book 
about the Sinclair computer to 
appear so far. It charts the design of 
a series of routines, such as a f i l ing 
system, an accounting program, a 
banking program and a graphic 
designer. 

Each of the programs includes a 
discussion on how it works and the 
various techniques used, such as 
sorting and searching in the fi l ing 
program. Each of the routines has 
been designed so that they can be 
used separately or in your own 
programs. 

The book covers business uses, 
education and, of course, games. On 
the cover it indicates that it is 
volume one and I look fo rward to 
seeing the rest of the series. The 
Working Spectrum costs £5.95 and 
is published by Sunshine Books. 

The Spectrum Pocket Book is 
another new book which can be 
recommended. It is more general 
than the previous book in the series, 
which was for the ZX-81, and 
includes a large section on machine 
code, which shows, among other 
things, how to pr int on to the screen 
using a machine code program and 
the Spectrum ROM. 
There is also a ful l assembler pro-

gram. disassembler and machine 
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young user. A series of cartoons 
i l lustrates the book. They explain 
the concepts and. on occasions, are 
very amusing. 

It has a chapter of debugging 
exercises, so that the beginner can 
become accustomed to the types of 
p r o b l em wh i c h occu r d u r i n g 
programming. 

code monitor. It provides much use-
ful information on the internal work-
ings of the machine. 
It is ideal both for first-time users 

and a user who has had some 
previous experience. It costs £4.95 
and can be obtained f rom Phipps 
Associates. 

cont inued on page 84 
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continued from page 83 
Andrew Hewson has launched 

into the Spectrum market w i th"#0"
Best Programs for the ZX Spec t rum. 
The book includes mathematical, 
graphics and games programs, w i th 
information on how they work and 
how they were wr i t ten. 

It is excellent value at £5.95 and 
illustrates many programming tech-
niques. including data f i l ing, sorting 
and binary search. 

Easy Programming for the ZX 
Spectrum, by Ian Stewart and Robin 
Jones, is another introductory text 
which can be recommended for the 
beginner. In part icular , there are 
several good chapters on graphics 
which show how to paint outlined 
shapes wi th colour. 

The authors explain how to debug 
programs and make them more 
eff icient, an important but little-
stressed area in most books about 
Sinclair machines. It is from Shiva 
Publishing and costs £5.95. 

The Spectrum Book of Games, b y 
Mike James, S M Gee and Kay 
Ewbank. is ideal for all those who 
just want to enjoy the machine by 
playing games. It contains game list-
ings for Space Invaders, squash 
rackets and even nine-hole golf. The 
programs are al l explained but this 
kind of book is nothing new. Most of 
the games are based around Space 
Invaders, Breakout and Find the 
Treasure. 

It is a good start for a beginner 
who wants to wr i te or just type-in 

games programs. It is published by 
Granada Publishing. PO Box 9, St 
Albans, Hertfordshire AL2 2NFand 
costs £5.95. 

Rob i n Bradbeer ed i t ed the 
Spectrum handbook and can be 
regarded as an expert on the 
machine. His new book. Learning to 
use the ZX Spectrum Computer, is a n 
easy introduction to Spectrum Basic 
and some of the simple ways in 
which the computer can be used. 

It provides a fine foundation for 
beginners but users who have some 
computing knowledge already wi l l 
f ind l i t t le of interest in it. The book 
includes two appendices. The first 
lists addit ional reading material in 
the form of books and magazines 
and the second d e t a i l s the 
differences between Spectrum and 
ZX-81 Basic. It is available from 
Gower Publishing Co Ltd. Gower 
House. Crof t Road. A ldershot , 
Hampshire G U l l 3HR and costs 
£4.95. 
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EDUCAT IONAL COMPUT ING 
on the 

)PG$'

children 
ages 5 - U 

strongly 
recommended by 
J educational I Fift 
2345#No comparable collect,on 

^fers so much 
for so little 

educational ¦ Fifty high-quality programs to turn your ZX81 
aothorit.es ¦ or Spectrum into a powerful educational tool. 

N B D J K I U V)

All programs 
tit 1K 

Creative use of 
graphics 

Many innovative 
ideas 

And yoo don't 0van need to know programming. 
Thara e/e cJaar Instructions and planty ol tips 
A ad vie a Oatlgnad to gobayond drill 4 practlca 
tMa ptomota laarmng through Infraction 4 diacorary. 

Includes -
TORTOISE 
A simpl i f ied 
version of the 
famous Tur t l e 
p rog ramme 
CODED MISSILE 
Combines the 
fun of arcade 
games w i t h 
learning 

£ 5 - 9 5 o n l y 
pape rback 110 pages 

plus S p e c t r um supp lement 
Graph-plotter • Histogram • Simon-spell • SkeUibuard • Times-table • Sets 
Senes-qui; • XY-coordinates • Count • Equations • Areas • Guess-a-Vokme 
Angles • Upstairs-Downstairs • Music-notes • See saw • Wipe-out • Spell 
Temperature • Clock • Money • Snake 
Mastermind • Number • shoot • • 2 6' J"E%'

¦ T o . " J p i e a se send me copies Educare s 5 0 ¦ 

*EDUCARE ¦ ¦ enclose cheque posta l order for £ i 

139a Sloane St ¦ N a m e I 
London . . 

1 SW I X 9 AY , A d d f M S 1 

Fully documented 
4 * ( , & * .$

5 + 1 3 ) & / ( - 0$

Includes many 
games 

Histogram • Simon-spell • SktiUit>uard 

EDUCARE 

8 b ( &$ a , /$ d$

Let your chi ld bene f i t ea r l y - Send now 

COMPUTERS LTD 

"-/!/(6!)

^ / o m n 
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Th i s v e r s a t i l e u s e r f r i e n d l y p r o g r a m m i n g t o o l 
w i l l e n a b l e y o u t o u n v e i l t h e c o m p l e x i t i e s o f 

S I N C L A I R ' S R O M 

O v e r 2 0 c o mm a n d s i n c l u d e : 

D i s a s semb l y ; S i n g l e S t ep ; D i s p l a y a n d c h a n g e 
m em o r y a n d Reg is te rs ; Execu te ; F i l l ; M o v e ; S ea r c h ; 
V a r i o u s B reak Po in ts ; User P r o g r am a b l e c omma n d s : 
PROBLEMS? Consu l t HELP p a g e . 

This casse t te t a p e c omes w i t h a 
c l ea r a n d u n d e r s t a n d a b l e i n s t r u c t i on m a n u a l . 

1 6 K / 4 8 K 

ONLY £8.95 
\ : ; K N' 9' ]' 9 ^'

AIRWAVES (COMPUTERS) LTD. 
'ICKNIELD' 
PITSTONE, 
LEIGHTON BUZZARD, 
BEDS. LU7 9AN 
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"WINGED A VENGER" 
\ISF$INU$!EOJGES$ '4+)/*3,$VMOSJGN$`IS$'-301$INU$3'+*$=*&4#()'$ C$T+;+T'$ a$b&;+'5$,-/#+*$
'#(45$#(=#$')-*+$ *+\3+T(0=$ *&4(-$\(*+$ ',&*/$%],A'$INU$T&'+*$'#(+T1$ 4)b$ -0+$-\$/#+$
%+'/$ '(0)T&(*$ =&,+'$ .+/$ -NPZ$@758]$ &PP$'4+)/*3,$ o$ ><?$ QRA>$

"SPECTRUM SCRAMBLE" 
^)-01(/(-0$ *+1r$ ,-*+$ ,:k)]1+$ &*)&1+$ &)/(-0$ 0-$ T+''$ F`IN$ A$ 1(*+)/(]0&>$ Y+.'$ PGO$ I$
',--/#$ ,-;+$ \EPP$ &*)&1+$ PMIFEOMS$ JNKPEUJNW$ T&'+*'$ %-,%'5$ (0'/&0/$ *+'4-0'+$
)-0/(03-3'$ ')-*(0=$ *-)Y+/'$ '-30-$ \3+T$ 13,4'$ *+1$ ,+/+-!P'$ 1+\+01+*$ )*&\/$ INU$
#(=#$')-*+$ %MfIOM$)-01(/(-0$*+1$ bO!`$F`JS$GNM$ZGE$,-;+5$\(*+$INU$A],%$&/$/#+$'&,+$ /(,+$
1GN$($fISFM$FJHM$fIJFJNW$PGO$MsLPGSJGNS:$LPIZ$/#+$\&'/$-0+$ 0+b$*+T+&'+$4*()+$G!$@75B8$ ><?$GO$7Ap$
'4+)/*3,$

"CONDITION RED"ZX81 
\GO$ QRA>$GfNMOS$ fM$`IVM$ OMPMISMU$ I$')*&,%T+$ [ISMU$,)-1+$ LOGWOIH$fOJFFMN$[Z$ /b-$&*)&1+$
=&,+*'$PGO$`GHM$[ISMU$MsKJFMHMNF$ '4++1$INU$I$VMOZ$LOG!MSSJGNIP$LlMSMNFIFJGN$ #(=#$')-*+$ /&%T+$
'#(4'$ T+\/5$\3+T$ 13,4'$ &(*%-*0+$ ,(''(T+'$INU$I$VMOZ$!INKZ$')*-TT$ -VMOKGHMS$ HINZ$GP$F`M$
QRA>$S$PJHJFIFJGNS$INU$LOGUEKMS$I$WGGU$WIHM$fJF`$*&4(1$,-;+,+0/$INU$\(*+$ 'MM$!GO$ZGEOSMJP$f`IP$
F`MSM$FfG$ZGENW$HMN$`IVM$fOJFFMN$ t3'/$ @a$B8$ ><?QRA>$

"AUDIO SON ICS" 
b(00+*$ GP$b>QQ$Y(1$ A9$ \GO$ F`M$'4+)/*3,$ &$'$ fNFMS$ SGENU$M!!MKFS$FGO$ZGEe$ GfN$LOGWOIHS$ u<$
4*+'+T+)/+1$ '-301$ +\\+)/'$ JNKPEUM$ /+T+4#-0+$ 4-T()+$ '(*+0$ \*-=5$'4&)+$ +\\+)/'$ INU$
]3/%]&*]$ ,-/-*$=-$JNFG$,-1(\.$INU$ZGE vt$ LOMSMNFMU$fJF`$I$UJSLPIZ$G!$'T(1+*$ )-0/*-T'$FG$
IUJESF$4(/)#$ *('+$ \&TT$ %*('Y0+''5$1+)+T$ &))+TT$ /-0+$ *+4+&/$*&/+$ '/3//+*$INU$1+T&.$
&1t3'/$ F`M$'T(1+*'$ F`MN$ (0'/&0/T.$ `MIO$ F`M$'-301$ )*+&/+1$ KIPP$ /#+$ '-301$ -0+$ INU$I$
LOGWOIH$PJNM$fJPP$ILLMIO$ F`IF$JS$OMIUZ$!GO$JNSMOFJGN$JNFG$ZGEO$GfN$LOGWOIHS$ #GEOS$G!$+R4T-*&/(-0$
.-3$b(TT$ %+$&,&Q+1$f`IF$%++4$KIN$1-$ bM$IOM$LOGEU$FG$G!!MO$F̀ MS$IF £4$BB$ ><j$GO$7A?$ '4+)/*3,$

"SPECTRUM RENUMBER DELETE" 
&PP$,J)-1+$*+$03,%+*'$&TT$0-/$4&*/$ .-3$b-0$/$%3.$&%+//+*$*+03,%+*$4*-=*&,$\-*$/#+$
'4+)/*3,$ t3'/$i]]$%./+'$ &F$@7$B8$ &T'-$QRA>$ ;+*'(-0$

"PROGRAMMER'S DREAM" 
&$'4+)/*3,$ /--TY(/$ 4GSJFJGN$ NUMLMNUMNF$ INU$vESF$ >78]$%./+'$ \IKJPJFJMS$ *+03,%+*$ PJNMS$GO$
[PGK?S$INZ$JNKOMHMNF$GO$SFIOF$ %T-)Y$-*$T(0+$,-;+$JNKPEUJNW$I$OMNEH[MO$JNFG$LPIKM$!F$OMwEJOMU$ %T-)Y$
-*$ T(0+$ +*&'+$ )#&0=+$ '+T+)/+1$ '/*(0='$ J0&,+'$ -*$ )-0/+0/'_$ -3,4$ VINI!FR$ NIHMS$ INU$
VIPEMS$^ESI[PM$NF$I$PGGLr$1('4T&.$4*-=*&,$GO$4*-=*&,$L`JS$;&*(&%T+$'(Q+$ (0'/&0/$INU$)T+&0$
t3'/$@<5B8$fJF`$MsLPJKJF$ JNSFOEKFJGNS$

"DO NOT PASS GO" 
*MNIHMU$ENUMO$LOGFMSF$ QRA($ SJHEPIFJGN$GP$F`M$%+'/$'+TT(0=$A]&*1$=&,+$ 4&*Y$T&0+$INU$IU$F`IF$
3L$FG$'(R$ LPIZMOS$ QRA($ IKFS$IS$1()+$ /#*-b+*$ %-&*1$ *+0/$)-TT+)/-*$ 3,4(*+$ %&0Y$ *3T+$
%--Y$ &))-30/&0/$INU$4*-4+*/.$*+)-*1$ 0G$KGENFMOS$ HGNMZ$ [GIOU$GO$UjKM$NMMUMU$ =&,+$'&;+$
(0)T31+1:$f"F̀ $I$fJNNMO$SG$ PIO$*+4-*/$ )GHLPMFM$fJF`$JNSFOEKFJGN$[GG?PMF$ ><Y$QRA($ IF$@<$B8$

"GREA TEST GAMES VI" 
/`JS$FILMJS$IJHMU$UJOMKFPZ$IF$0+b$-b0+*'$ /+0$ .+'$P-WIHMSGNGNMFILM$ ,GSF$ESM$,")-1+$IPP$fGOF`$
LPIZJNW5$bOJFFMN$[Z$I$ESMO$INU$fMPP$fOJFFMN$IF$F`IF$ 4&)$,&Q+$ f`MOM$PJVJNW$JS$fJNNJNW$ =-%T+*$ MIF$F`M$
KMPPS$ UGUWM$F`M$WMNMS5$'/&*$ 1+\+01+*6$ `GPU$GN$FJPP$`MPL$IOOJVMS$ ;&,4(*+'$ MNFMO$F`M$)-30/$ FNM$
HIxM$JS$I$UMIF`$FOIL$ '3()(1+:$NG$fJNNMOS$vESF$[MFFMO$PGSMOS$ F`M$[PG[S$fJN$IWID5N$ \*-=T+*$ WGGU$!EN$
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"ADVENTURE IN TIME" 
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1MKJL`MO$'ZH[GPS$ 5$&N$&,%(/(-3'$,&*&/#-0$NMMUJNW$&*(/#,+/()&T$INU$1(*+)/(-0&T$ &%(T(/.$
IPGNW$fJF`$*+\T+R$ &)/(-0$ 1+13)/(-0$INU$I[GVM$IPP$LIFJMNKM$ Y+.$'+)/(-0'$ LOGUEKM$I$UJ!!MOMNF$
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" A D V E N T . " 
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4OGWOIHS$IOM$'&;+1$IS$,!F-1+$1&/&$\(T+'$PGO$F`M$,&'/+*$ 4T&.$\(T+$FG$GLMOIFM$ %&'()$PJNMS$ >>]]$
INU$<8]]$IOM$IVIJPI[PM$PGO$F`M$ESMOeS$GfN$OGEFJNMS$ &$1$;$+$0$/$ JS$FGO$(1+&'$4+-4T+$ T&30)#$4*()+$GF$
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"TRADER JACK" 
&N$&1;+0/3*+$/*&1(0=$WIHM$SMF$JN$F`M$4-T.0+'(&0$JSPINUS$GF$F`M$'-3/#$4&)(\()$ bJF`$@7]$]]]$FG$
[EZ$INU$!JF$GEF$ZGEO$'#(4$ LEOK`ISM$4*-;('(-0'$INU$G[FIH$I$)&*=-$FG$/*&1+$GN$F`M$('T&01'$ /`M$
*('Y'$IOM$ZGEOS$FG$FI?M$IS$IOM$F`M$4*-\(/'$ &"M$ZGE$-3/)&'/$GO$,(TT(-0&(*+$ 'F5PP$4--*+*$ HMINS$
b('+*$INU$ZGE$KIN$SEOMPZ$[MIF$F`M$'.'/+,$ NMsF$/(,+$ /*&-+*$ t&)Y$@85B8$ ><?$ QRA>$

"SPACE TREK" 
-#$0-5$0-/$/#&/$&=&(0e$ 0G5$NGF$wEJFM$ 'IHM$SFGOZ$GNPZ$T-0=+*$INU$A+//+*$ /`JS$GNM$5S$NGF$IF$IPP$
!GOWJVJNW$ t3'/$ -0+$ ,('/&Y+$ INU$ ZGE$IOM$0-$ ,-*+$ )-4.$ S`GOF$ INU$PGNW$ OINWM$*&1&*$ ,&4'$ FG$
4*(0/+*$ =IHM$ PMNWF`$ FS$OMPIFMU$FG$ZGEO$ *&0Y$ INU$ F`M$`l`MO$ PMVMPS$ OMwEJOM$HINZ$ #-3*'$ LPIZ$ &$
'+)-01$=+0+*&/(-0$ /*+Y$IF$@85]]5$ ><?$ QRA>$

WORK FORCE (WORKS HARDER) 
140 W ILSDEN AVE. . LUTON. BEDS. ENGLAND 

U.S.A. users write to: 
P.O. BOX 441 TITUSVILLE. FLORIDA 32780. U S A. 

A/so available at BUFFER and MICROWARE 

)*+,-.*/'5)3/' S%OEPKEL' 74=9' ,'=('



30 Hour BASIC 
`k?=7' %NG$G"#s'

ZX LOADING AID f o r ZX80 , ZX81 or ZX Spe c t r um 
(please spec i f y ) . Removes guesswo r k f r om ad jus t i ng v o l ume 
p l ugs in b e t w e e n c ompu t e r & tape reco rde r : red + g reen LEDs 
o n ̶ o p t i m um v o l ume set ; red LED (on ly ) o n ̶ v o l ume t oo 
l ow ; ye l l ow LED o n ̶ v o l ume t oo h igh . £11 .95 inc ludes 
i ns t r uc t i ons . P u sh - b u t t o n t o reset 'K ' cu rso r £1 ex t ra . 

ZX81 KEYBOARD BLEEPER p rov ides feedback 
m iss ing f r om t o u c h sens i t i ve keyboa rd cheap ly easy 
ins ta l la t ion . A l l 210 charac te rs b leep in s l ow & fas t mode s . No 
so lde r i ng requ i red all c o nnec t i o n s p lug - i n . Fi ts ins ide case 
unde r keyboa rd or ZX81 PCB. N o t ra i l ing w i r e s a lso su i ts 
mos t fu l l size keyboa rds avai lab le f o r ZX81 . £9 .95 i nc ludes 
i l l us t ra ted i ns t r uc t i ons . O n / o f f sw i t c h £1 .50 ex t ra . 

T-SHIRTS £3 50 SWEATSHIRTS £7 .50 B lack 
w i t h red " S I N C L A I R Z X 8 1 " o r w h i t e w i t h b l a ck " Z X 
S P EC TRUM " + r a i n bow 

Ter r i f i c h a nd a i r b rushed , mu l t i - c o l ou r ed des igns " I ' M A M ICRO 
A D D I C T " o r " M I C R O C O M P U T E R S T A K E Y O U I N TO 
ANOTHER W O R L D " aga ins t space scene T -sh i r t s £4.50, 
swea t sh i r t s £9 .00 . 

Spec i f y size requ i red : 2 4 " t o 44 " 

All prices include P&P & VAT 
Send s. a. e. for further details: 

FULCRUM PRODUCTS' 1 3 T @ R A'

HILLSIDE, STEEP LANE 
FINDON. W . SUSSEX BN14 0UF 

Britain's top selling BASIC course 
Over 100,000 users 

chapters 
programs 
worked examples 
self-checks with answers 
exercises with answers 
figures 
full index 
spiral bound ̶ opens flat 
two colour text 

You've got Britain's most popular 
computer. 

Now get Britain's most popular 
programming course. 

Amazing value at £5.95 
Send for your copy/ies direct, enclosing payment , to : 

The National Extension College, 18 Brooklands 

1?S1/_')1S@C./3' U/15T'
offers you a powerful tool to understanding yourself and those around you: 

&$4'.)#-T-=()&T$4+*'-0&T(/.$+;&T3&/(-0$/+'/$
rhis is not a game - it is a serious scientif ic program uti l ising 

psychological studies wh ich at tempt to give an object ive measure 
of personality and provide a comparison to that of the populat ion as 
a whole. It provides you w i th a personali ty test, evaluates i t . and 
al lows you to see your own scores marked against those of the 
general populat ion w i th extensive use of graphs and bar chart 
displays. You may run the test to f ind out how others see you. and 
compare these results w i t h your own. You may also try the test on 
your friends, and f ind out how they v iew themselves. 

The program comes complete w i th ful l documentat ion, 
including use of the test, the personali ty traits examined, how the 
questions are constructed to determine these traits, and a general 
discussion of questionnaires and their use in psychological studies. 

This extensive program is now avai lable on the Sinclair 
Spectrum 16K by being programmed in three sections each being 
auto run. and is available for direct run on the ZX 81. Versions are 
also available for the T199 /4 w i th the Research J80Z and 480Z 
(RMl Extended Basic) the BBC Model B and the Acom Atom available 
in March. 

Please send a cheque or postal order for £7.50 to: Oxford 
Software Group, lady Margaret Hall. Oxford OX2 6QA We will 
endeavour to deal with your order by return of post whenever 
possible. 

ZX 81/ZX 
SPECTRUM HARDWARE 

Desktop console for the ZX81. It raises 
and tilts the TV to minimise eyestrain, 
holds in place the ZX81 printer. RAM 
packs land other add-ons), power 
supply, tape recorder and hides most of 
tho wiring. Provides storage space for 
cassettes. 
TV stand removable for access to add 
ons, wiring, otc. Can be used separately 
from the base. 
Optional: Two built-in illuminated power 
switches. Similar unit for the ZX 
Spectrum also available which holds ZX 
Microdrive in place. 

Item 
Qty Description Price Total 

Console for ZX81 f29 95 
Console for ZX Spectrum £30.96 
Power Switch for Tape Recorder £3.00 
Power Switch for ZX81/ZX Spectrum £3 00 

Sub Total 
Carriage £3.00 
Total Due 

Date 

YOUR NAME AND ADDRESS (In Capital Letters Pleasel 

Cheques.' PO mado payable to: 
COMPUTERLOCK 

2 Wychperry Road, Haywards Heath, 
West Sussex RH16 1HJ 
Telephone: (0444) 451966 

All prices inclusive of VAT. Allow 28 days for delivery 

7$
155 
30 
53 
35 
43 
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@"#L'T"PH$%E' E%D"E$&'"#'"PE' HK&$' !"#$%&$'

$9-''.#'Q7%.*'*#
+.#6.15#.+.'#45/'2#

David Janda 

= T LAST we can announce the 
winner of our September com-
petit ion for the Data-Assette 

ZX-99. We asked for a program 
which would f i l l the screen using on-
ly the 1K memory of the basic ZX-81. 
We also asked that the program 
should be elegant and flexible. 

We had a tremendous response, 
w i th no-one being deterred by the 
misprint which requested a program 
producing 748 characters instead of 
the 768 which would be needed to 
f i l l the screen. It was thought that a 
ful l screen might be impossible to 
achieve but we did not al low for the 
ingenuity of our readers. Many 
achieved the fu l l screen but the win-
ner beat that, w i th 816 characters 
being displayed. 
David janda, 21, an unemployed 

programmer of Durnsford Road, 
New Southgate, London N i l , 
achieved it by increasing the 
number of characters in each line 
from 32 to 34 and using only nine 
bytes of machine code. His program 
is listed in figure one, completely in 
direct pokes. Using any k ind of 
loader is not impossible but it is no 

easier to type-in. The nine bytes start 
at 17325, as he says the program wi l l 
not work anywhere else in the 
memory. When run, the screen is 
f i l led, mostly by inverse Hs and the 
machine is in a very odd state w i th 
the keyboard dead. 
What do the nine bytes do? At the 

start, register A contains the re-
mainder after div id ing 17325 by 
256, which is 173. Put 173 in 16418 
and you enable 24 lines. Put 173 in 
16441 and you enable 34 columns. 
GOSUB to ROM address 16 and 

you print 173, which is inverse H. 
jump back, to the second 50 in fact, 
unti l the machine gives up. 
^%.*%# 2%52# /<%/# <'# './'-'*# /<'#

96&7'/+/+6.# %2# 7%-/# 6,# %# 9<%11'.('#
,-6&#%#,-+'.*E#
Reading a great deal of interesting 

material, I felt that many were 
speaking in a new language ̶ the 
language of the readable REM. For 
perfection, that needs to have no 
spaces or question marks in it. 

Figure two. a combination of two 
entries, is an example of how the 
method achieves a fu l l normal 
screen of 768 characters. It has two 
question marks in its 13 bytes, which 
are then supplied by the two POKEs, 
and no spaces. That creates 768 of 
h i g h r e s o l u t i o n . Press NEW 

NEWLINE wi l l get you out of it 
quickly. 
To print normally have Y2 instead 

of YO and you w i l l f ind you are using 
ROM address 2923, a string print 
rou t ine wh i ch expects a start 
address in the DE, the ZZ and a 
l e n g t h i n BC, a c c i d e n t a l l y 
containing some larger number. 
This produces a printout of the 
ROM, or RAM. as readable REM. 
Another way the method was used 

is shown in figure three which has no 
question marks in its 39 bytes and 
one space at the f i f th byte. Bytes 4 to 
8 are how the extra length is 
achieved. Error 4 is given when the 
stack pointer is w i th in 36 bytes of 
STKEND. By increasing the stack 
pointer by IK . 31 bytes are gained 
and nothing else is affected. 

You must switch the machine off 
and on between examples. 

The program allows you to type-in 
the 768 display, accepting letters, 
figures and punctuation, which it 
displays inverse. It is also possible to 
type STOP to return to Basic. 

Useful numbers are 699. the ROM 
keyboard read, which sets H and L. 
and 1981, the ROM keyboard 
decode, which expects information 
in BC and puts in HL, the address at 
which the character is stored. 

Figure 1 0" $+4%" >/8@0<B>"
0"$+4%" >B7@8<80" 0" $+4%" >/8@8<>0B"
0"$+4%" >B7@/<7A" 0" $;(,)" 3#;" >/8>A"
0"$+4%" >B7@B</A" Figure 3 

>";%?" ?/;,L8g$\tc" CX\$bZt" Yda"0"$+4%" >B7@1<80"
Figure 3 

>";%?" ?/;,L8g$\tc" CX\$bZt" Yda"
0"$+4%" >B7@C<8B" X)" ;;,L" D,ZSfcXgc" f" RX\lbZt" ZidR"
0"$+4%" >B770</A" A" (:"D," ZSfcXgc" f" CX9Ĵ 9$bZt"Vid" :;"
0"$+4%" >B77><@>8" #)" ;)"R&"#=O%" D," ZSfcXgc" u" RX\$b"
0"$+4%" >B77@<@A" Zt"c" ZSfcXgc" ^"ZSfcXgc" Z";%)3;,"
0"$+4%" >B777<J/" #)+$" &+#" ;%)3;," ;,L4" ,%`" $D+)" ZS"
0" $;(,)" (m#;" >B7@8" fcXgc" g$\tc,+)" p" D$;(,)"

Figure 2 @" R+)+" 3#;" >/8>A"
>";%?" ?/;,L20" R+#3P ?>ZZLH ?" 0" ;3,"
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A 28 pin EPROM socket for 2716/2732/2764 and even the 
latest 27128 from Intel. 
Fast/Slow option, to allow for EPROMs of different 

_ _ _ _ _ speeds. 
E Q 2 S Link option to disable any pari of 0-16k memory area in 2kB 
_ _ _ multiples. 

Full 64k capacity of high speed RAM available for VDU or 
_ _ _ _ _ other use of your ZX81. 
Q 3 2 0 Professional standard, built and tested unit in black ABS 

case with an LED indicator. £69.95 + VAT 

MEMIC-81 

MEMIC L/T 

ROM-81 

PlO-81 

PPS 

tf 
M'V 

OTHER CAMEL PRODUCTS 

A 4 kilobyte CMOS memory unit with 
Lithium battery backup. Program/ 
data storage up to 10 yrs. Instant £29.95 + VAT 
retrieval. Basic/M.C. 
Two kilobyte CMOS RAM units for a 
2716/2732 socket in any system £26.05 +VAT 
2kB-8kB EPROM Unit with Wait 
States £14.95 + VAT 
8 + 8 Ch. latched Input/Output ZX81 
card £13.00+VAT 
Cased 2Sw pwr. supply 5v,3A/12v,1A/ 
•I2v, .25A £44 95 +VAT 
NEW CRAMIC 81 NEW 
A 16 kB CMOS RAMPACK for ZX81 soft 
swi:ch via keyboard between CRAMIC 81 
an»: ordinary RAM. Cased, cabled b 
tested £79.95 +VAT 

C84WT H 102731 JM9M 

.B2.-(2].(!^A.-(_-!(
k?(!0i2h*-.(,0/A.2+2+0B( *Bf(

eZ]#CGD"# 8T>$#
*( JR( ,0;0^-( 2g(
Your original ZX81 or SPECTRUM program could win the first 
prize of £250 and a 14" colour T V., the second prize of £ 150, or 
one of the three third prizes of a JRS 64K RAM Pack. 

T-5)'
a substantial cash payment for the distribution rights to your 
game by JRS (even if you don't win a prize, JRS may still offer to 
buy your program, providing it meets wi th the high standards 
required) All entries must be received by February 28th 
Winners will be notified by post by March 31 st, and results will 
be published in the May issues of Sinclair User and 
Your Computers. 
All programs submitted must be accompanied by an official 

entry form, available from JRS Software, which contains full 
details of the rules and conditions of the competition 

Fill in the coupon below and post it today for your official 
entry form, including a large stamped addressed envelope. 

Please rush me by earliest post 
] Competition Entry Form • New 1983 Catalogue 

* tick as appropriate 

Name 

Address 

SU2 

_0+B( D?(
2].( W(
^!.-!l(
,;^)(

Make the most of your Spect rum or ZX81 by 
jo in ing the country 's strongest and most 
enthusiast ic users' c l u b - t h e National ZX Users' 
Club. 

When you join us, we'll send you our 'new members welcome 
pack' with 30 programs (15 for the ZX81,15 for the Spectrum), 
plus the first issue of our value-pecked club magazine 
INTERFACE. 

Inside INTERFACE as well as at least six programs for your 
ZX81 or Spectrum, you'll find letters from members as they 
share tips and ideas, and sound off on a variety of subjects 
(such as you-know-who's appalling delivery times record), a 
list of local ZX clubs, and special offers from software houses 
and book publishers-special offers just for members. 
If you're having problems with your computer, we have 
experts on tap to try and help you. If you want to start a local 
users' club, we'll give you publicity, and let you buy books at a 
special discount for your club members. 
If you're not a club member, you're missing out on making the 
most of your micro (and try saying that ten times quicklyl) 
Come on in and join us. the water's fine. It's £9.50 for a year's 
INTERFACE, and we'll send you a sample issue for £1.00 

Run by Tim Hartnell. the National ZX Users' Club is a resource 
just waiting to be tapped. Come on and start tapping. 

National ZX Users' Club, 
Dept.SC/ 
44-46 Earls Court Road. 
London, W8 6EJ 

OK, Tim, you've convinced me: 

( ) Send me my 'new members' welcome pack' plus my first 
issue of INTERFACE and keep those INTERFACES coming 
for the next year. I enclose £9.50 (UK), £12.50 (Europe) 

( ) Just send me a sample of INTERFACE. I enclose £1.00 

I have ( ) a ZX81 ( ) a Spectrum 

Name 

Address 
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helpline 

.#NE%M' B%M&"#' H""p&' K$' NGFFG!PH$G%&' F'
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P+.*+.(#/<'#%.2`'-#
/6#29-''.#,+11+.(#

'OST OF the questions this 
month are concerned wi th 
PRINTing problems. The 

first is from Derek Barry of Witney, 
who asks:# Z/# 9%.# 4'# ['-5# %..65+.(#
`<'.# /<'#29-''.# ,+112#6.# /<'#LMNA!#
%.*# /<'# 7-6(-%&# (-+.*2# /6# %# <%1/#
`+/<#W'76-/#;6*'#DE#Z2#/<'-'#%#̀ %5#/6#
29-611#/<'#*+271%5# %0/6&%/+9%115h#

The column and line numbers of 
the PRINT position are held in the 
system variables at 16441 and 
16442 respec t i ve ly . For some 
eccentric reason the line numbers 
are counted from the bottom of the 
screen upwards, start ing at one, not 
from the top downwards start ing at 
zero as w i t h the PRINT AT 
command. The bottom two lines 
normally are reserved for INPUT 
and error messages, although a 
method for PRINTing on these lines 
is given later in this column; hence if 
16442 conta ins 2 or less the 
program w i l l fa i l at the next PRINT 
command. 

To SCROLL the screen automatic-
ally include the following l ine before 
each relevant PRINT statement: 
IF PEEK 16442 < 3 THEN SCROLL 
The SPECTRUM has a separate 

system variable at 23692 to keep 
track of the number of lines which 
may be PRINTed before the next 

scroll? 
query should be issued. To prevent 
the query appear ing, POKE a 
number larger than 1 ̶ and less 
than 256 ̶ into 23692 as often as 
necessary. 

Daniel Guillemyn of Toulouse. 
France asks:#Z2#+/#7622+41'#/6#2'/# /<'#
96160-# 6,# %# 7+Q'1# +.# /<'# $7-'9/-0&#
*+271%5# +.*'7'.*'./15# 6,# %11# /<'#
6/<'-2h#

No. There are 256 x 192 = 49,152 
pixels in the Spectrum display and 
49,152/8 = 6,144 bytes are used 

simply to determine which of the 
pixels are i l luminated and which 
are not. If each pixel could take any 
one of. say, eight colours, a further 3 
x 6.192 = 18.576 bytes would be 
required, to say nothing of the extra 
hardware required. 

A l l cur rent colour computers 
make some compromise on the 
colour detail they support. In the 
Spectrum each eight by eight group 
of pixels which form a character 
position is assigned an INK. or 
foreground, colour and a PAPER, or 
background, colour. Colours can be 
assigned to each character position 
independently but changing the INK 
colour, for example, of one pixel in a 
character position also changes the 
INK colour of the other 63 pixels. 
There are 32 x 24 = 768 character 
positions in the display and their 

Andrew Hewson 

long line is being INPUT or EDITed. 
To PRINT in the lower part of the 

screen. POKE the value 0 into DF-SZ, 
as in this example: 

10 POKE 16418.0 
20 PRINT AT 23.8:"THE BOTTOM 

LINE" 
30 PAUSE 32768 

The PAUSE command is not 
necessary generally but I have 
included it in this example to 
prevent the STOP message being 
PRINTed and thereby obliterating 
the output from line 20. 
The Spectrum stores the value of 

DF SZ at 23659 and the technique 
for PRINTing on the bottom of the 
screen is similar except that the 
machine w i l l crash i f PRINT AT is 
used on line 23 or if the value in 
23659 is not POKEd back to 2 after 

' S i 3 [lR,0'

mY( Y(

»»3 * 
•• A e v e 

current colours are held in the 
attr ibutes file which is held at 
locations 22528 to 23295. 
Z2#/<'-'#%#`%5#6,#7-+./+.(# 6.# /<'#

46//6&# /`6# 1+.'2# 6,# /<'# *+271%5h#
asks Gordon Cha r l e swo r t h of 
Macclesf ie ld . Cheshire. On the 
ZX-81 the DF-SZ system variable at 
16418 is used to store the current 
number of lines, including one blank 
line, in the lower part of the screen. 
DF-SZ is normally set to 2 and is 
increased only when a part icular ly 

use. The following routine PRINTs a 
number on al l 24 lines of the display: 
10 POKE 23659,0 
20 FOR i = 0 to 23 
30 PRINT i 
40 NEXT i 
50 POKE 23659,2 
60 PAUSE 0 
The machine wi l l crash if the 

routine is run wi th line 50 omitted or 
if l ine 30 is replaced by: 
30 PRINT AT i, i; i 

cont inued on page 90 
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cont inued% E'-3 page 89 
Several people have asked about 

the machine code PRINT AT faci l i ty 
for the Spectrum described by 
Andrew Pennell in the October 
issue of Sinclair User. A n d r e w Bea le 
of Tolworth. for example, writes: I 
9%..6/# , +.*# %# -' ,'-'.9'# +.#
=77'.*+Q# =# 6,# /<'# &%.0%1# /6# /<'#
W$S#!"#96&&%.*#*'29-+4'*E#81'%2'#
/'11#&'#/<'#'Q%9/# *'9+&%1# 96*'2# /6)#
2%5)#8WZ]S#=S#")"gs=s# +.# &%9<+.'#
96*'E#

It is conventional to count in 
hexadecimal when re fe r r ing to 
machine code routines, thus the 10 
in RST 10 is in hexadecimal, i.e., 16 
in decimal. Appendix A of the 
Spectrum manual uses the decimal 
s ys t em so t h a t t he RST 10 
instruction used by Pennell refers to 
the RST 16 instructions about one-
th i rd of the way down column four 
on page 186 of the manual. The 
decimal code is 215. The fol lowing 
r ou t i ne is the mach ine code 
equivalent of 

PRINT AT 0 ,0 ; "A " 
LDA.16 62 22 
RST 10 215 
LDA.O 62 0 
RST 10 215 
LDA.O 63 0 

50 NEXT i 
To cal l the routine, init ial ise the 

PRINT position and then use the USR 
function, for example: 
100 PRINT 
110 RAND USR 32600 
To alter the Y and X PRINT AT co-

ordinates, change the f i f th and eigth 
numbers in the DATA statement and 
to PRINT a dif ferent character 
change the eleventh number to the 
appropriate character code. 

Finally. Philip Pfeil of Havant, 
Hampsh i r e , asks a pe r enn i a l 
question. He writes:# =/# /<'# -+2:# 6,#
%*&+22+6.# /6# /<'# ,0..5# ,%-&)# 9%.#
560#71'%2'#/'11#&'#<6`#/6#$=ka#%.*#
T?=\#7-6(-%&2# +./6#&5 ZX-81? 

It is a sad fact that many people 
have di f f icul ty in SAVEing and 
LOAD i n g . The p r o b l em is 
p a r t i c u l a r l y a c u t e f o r the 
newcomer to the ZX-81 who has not 
had the experience to diagnose a 
fault. None of the advice I can offer 
is original; most of it has been 
published several times but I repeat 
it because about five percent of the 
letters I receive are from people 
who cannot LOAD and/or SAVE. 

When SAVEing a program, make 
sure that the cassette and the player 
are free of dust, because even a 

3 
1 ® 

67#
A9v"

n. 
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RST 10 
LDA.41 
RST 10 
RET 

215 
62 65 
215 
8<7'

The right-hand column lists the 
decimal codes. The routine can be 
loaded into the graphics area of the 
16K Spectrum as follows: 
10 DATA 62, 22, 215, 62. 0. 215. 62, 
0.215, 62 ,65 ,215,201 
20 FOR i = 32600 TO 32612 
30 READ a 
40 POKE i, a 

momentary i n te r rup t i on in the 
recorded informat ion w i l l make 
reLOADing impossible. Connect one 
lead only ̶ the SAVE lead in this 
case ̶ between the computer and 
the cassette player, otherwise a low 
frequency hum may be recorded on 
the tape, smothering the signal from 
the ZX-81. 

A television set generates a 
strong oscil lating electric f ield and 
the result can be a high-pitched 
noise recorded on the cassette. The 

cure is to keep the cassette player at 
least three feet from the TV set. 
Always SAVE at least two copies, 
thereby increasing the probabil i ty 
of obtaining an adequate copy. 

Some peop l e sugges t t ha t 
batteries should be used to power 
the cassette player so that there is 
no p o s s i b i l i t y of p i c k i n g - u p 
interference through the mains 
supply. I have always found that 
batteries are more trouble than they 
are worth; even the high-power 
versions dra in very rapidly, causing 
the cassette player to run too slowly. 

Similar precautions should be 
taken when LOADing a tape but you 
must also adjust the volume on the 
cassette recorder to the required 
level. If the sound is not loud enough 
to make you wince when the tape is 
p l a y e d w i t h the EAR l e ad 
disconnected from the recorder you 
are unlikely to be able to LOAD the 
program satisfactori ly. 
When LOADing. the TV display 

should show f luc tuat ing b road 
black and white bands like a zebra 
crossing. If the volume is low the 
bands wi l l not appear or the black 
parts wi l l be interspersed with 
white. If the volume is too high the 
screen wi l l appear almost entirely 
black. Adjust the volume by making 
a dummy run through the tape. 

I f you f i nd SAVEing and/or 
LOADing is impossible, your next 
step should be to isolate the problem 
as it could be the tape, the cassette 
player or the ZX-81. The easiest way 
to do so is to contact a fellow ZX-81 
owner and swap your items wi th his 
unt i l you are certain which unit is at 
fault. Even if the other person is a 
complete stranger, you w i l l no doubt 
have an enjoyable time swapping 
tips w i th him which may be some 
consolation if the worst comes to the 
worst and you have to return your 
computer for exchange or repair. 
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THE VERY BEST IN MACHINE CODE 
FOR THE#LM#$8a;SW>V#b#LMA!#

SPECTRUM 16K GULPMAN game of the' man' variety 
with 15 mazes. 4 chasers, laser defence, 9 grades. 9 speeds, demo mode, choice 
of joystick control. "An extraordinarily good program" raves Boris Allan for 
Popular Computing Weekly. We think you will agree. £5.95 

SPECTRUM 48K M ASTERFILE bu,,ness/domestic filing 
and reporting system. So flexible that it is equally usable for your mailing lists. 
catalogues, stock control, text extracts applications are endless. Fully user-
defined data and report display formats, dynamic variable-length file, records 
and data items. Fully menu driven with powerful search facilities, sorting, total/ 
average, update, multiple independent files, printing. Yes, we aim to support 
microdrive when Uncle delivers. Nearly all the 8K we use is machine code, so 
you get 32K per file. Comes with example file and'88 page manual. £15.00 

SPECTRUM 16K SPDE Disassembler and Editor, as used by 
other ZX professionals, and we used it to develop the above. £5.95 

ZX8116 48KTHE FAST ONE is the predecessor to 
MASTERFILE and is in use all over the world now. Specification is very similar 
to MASTERFILE. £12.00 

ZX81 16KGULP2 almost identical spec to GULPMAN. £4.75 

All programs supplied double recorded and mailed lit class by return. Prices 
include VAT and postage within Europe. SAE for full list. 

CAMPBELL SYSTEMS 
(Dept.SU) 
15 ROUS ROAD 
BUCKHURST HILL 
ESSEX IG96BL 
ENGLAND 01504 0589 

$S=W# SWaB# @AB#
Rid the Galaxy of the evil 
Kl ingons. Protecl your Star 
Bases f r om attack.% STP07<% *-%

=,0<4% U(EE(;9,*% *-% B.0*T4%
?();,0('% V7.'% U.;% #@W%

!RB# $7'9/-0&# H?TP#
H i Res Ful l co lour graphics. 
A game for 1 or 2 players. 
Al l the features of a ful l size 
course THE fami ly game 
X>.L(.:.1% ?();,0('% V7.'%

8;*% N#@W%

O N L Y £ 4 . 9 5 

8NaN8#
THE PROGRAM ENHANCEMENT 
PACKAGE FOR THE 2X81 (16K I 
A suite of easy IOUM machine coda 
rout ine* d«»igned to transform you ' 

8a* ic program* 
• DEF INED SCROLL REGION 1 line to 
who)e»Creen • SCROLL up Ol down 

• FILL SCREEN any character 
• CHANGE BACKGROUND 
• CHANGE FOREGROUND 

• INVERSE V IDEO • FLASH SCREEN 
• CLEAR SCREEN wi thout changing 

p»>nt posi t ion 
Suppl ied on tape wi th a 6K DEMO 
PROGRAM and a FULL MUKuCMn 

booklet 

ONLY £5 95 

O N L Y £ 3 . 7 5 

H]=$3aW# !RB#
THE ULT IMATE MAZE 

GAME Ghosts. Energy Pills. 
Bonus Fruit, Sound . Co lour 
+ much more. Starts easy, 

Becomes impossible. 

O N L Y £ 4 . 9 5 

Send to: R & R S O F TW A R E (SU) 
34. Bourton Road. 
GLOUCESTER GL4 OLE 
Tel: GLOS (0452) 502819 

48 HOUR D ISPATCH 
Overseas + 10% please 
Large Dealer Discounts 

SINCLAIR BUSINESS USERS 
(Software for ZX81 16K) 

ACCOUNTS 
For preparat ion of accoun ts f r om incomplete records. Produces 
nominal ledger, prof i t and loss account and balance sheet. 

Sole trader: £17.50 Limited company: £17.50 
Sole trader and Limited company: £25.00 

SALES 
Produces sales day book , sales and VAT analyses, s ta tements and 
list of debtors . Can handle up to 50 accoun ts and 200 mon th l y 
t ransact ions: £20.00 

PURCHASES 
Produces purchase day book , purchases and V A T analyses, 
s ta tements and list of credi tors. Can handle up to 50 accoun ts and 
200 month ly t ransact ions: £20.00 

Combined price of Sales and Purchases: £25.00 

MAILING LIST 
This p rogram can ho ld up to 90 names and addresses. Labels can be 
pr inted select ively using previously def ined criteria: £3.00 

All programs are supplied on cassette with operating instructions. 

Further detai ls f rom: 

HE ST A CREST LIMITED 
P . O . B o x 19. L e i g h t o n B u z z a r d . B e d s . L U 7 0 D G . 

62J!#%&I!'
I s 

ZX Spectrum / ZX81 
S1/' 1+3' l12)@*,i' .+_'

*+@3/S.,3' A1_5-3'

BUILT, TESTED & READY FOR USE 

Y' +1' )1-_3/ *+U n' G#$%EFK!%' J"NPH%' DHPQ&' G#$"' E%KE'
!"##%!$"E' O%$M%%#' k?' K#N' /KJ' TK!pn' TEG#$%E' %$!R'

Y' +1' )T3,*.-' T/1U/.AA *+U n' l"L&$G!p' *' &GJPHK$%&'
!PE&"E' J"e%J%#$' p%L&' ('$"' ='$IE"PQI' G#$%EFK!%' J"NPH%R'

Y' *AA3_ *.@3-2' ,1AT.@*6-3' C*@B' . - -' )1S@C./3'
P&G#Q' $I%' KEE"M' p%L&' F"E' J"e%J%#$R'

Y' @C1' l12)@ *,i)' !"##%!$' eGK'"#%' G#$%EFK!%' J"NPH%R'

Y' 3 *UB@' _ */3,@ *1+ n' )3-S' ,3+@/.- * ) *+U' .,@*1+'
MG$I' G#$%QEKH' ZS */3Y' OP$$"#R'

Y' S /33' Z 0 * _31' U/.SS *@ * Z' DE"QEKJ' a' FPHH' G#&$EP!$G"#&R'

IMPORTANT: Use will not invalidate your Sinclair guarantee. 

FROM : MR /MRS /M ISS 
ADDRESS 

SEND C.W.O. To : A .G .F . H A RDWARE , Dept . SU, 
26 Van Gogh Place. Bognor Regis. West Sussex PQ22 9BY 
QTV I T EM 

JOYST ICK 
I N T ER F ACE MODU L E 

ZX Spec t rum • Z X 8 1 QPIease t ick 

I T EM PRICE 
7.54 

15.96 
F I N A L T O T A L 

T O T A L 

)*+,-.*/'5)3/' S%OEPKEL' 74=9' ,'47'



LMNA!#
ZX PANDA 

JKL( .dA*Bf*);.( -*/( A*,L(
Specially contoured unit 
fits snuggly into ZX-81 thus 
eliminating wobble and 
memory loss. No addit ional 
power required. Red LED 
on /o f f indication. 

)F/#$

5WE:X7%

A*Bf*( .dA*B!+0B( /0f^;.(
The above unit is easily expandable from 

16K to 32K 
by simple insertion of 
a plug-in-module. 

)F/#$

dWXLXQ$
M+*B2( A*Bf*(

Buy the 32K UNIT 

)F/#$

5YZ:77%

Complete at 
a special price 
of: 

All prices are fully inclusive of VAT and 
p&p. Delivery within 21 days of receipt of 
order. All products come with a full ONE 
YEARS GUARANTEE. 

SEND NOW TO: 

FOX ELECTRON ICS 
141 A b b e y Rd 
Pop l e y 4 
B a s i n g s t o k e 
Hampsh i r e . Te l : 20671 

Please send me Name 

. . . . 16K RAMPACK Address 

... . EXPANSION MODULE 

... . GIANT PANDA 

I enclose £ 

Sty l ish case f i ts neat ly be tween ^ ^ ^ ^ 

ZX81 and Ram pack of 8K or mo re 

2 56 x 192 p ixe ls 

Hi res d isplay fi le i ndependen t of o ld d isplay fi le 

Very fast and power fu l g raph ics c ommand s as ex tens ions 
of Sincla i r bas ic SLOW / FAST CLS COPY PRINT PLOT 
all e x t ended to hi res 

114 PLOT m o d e s i n c l u d i n g : 

Po i n t s a n d v a r i o u s l i ne t y p e s 
T e x t u r e d t r i a ng l e f i l l 
A b s o l u t e a n d r e l a t i v e c o - o r d i n a t e s 
L i ne d r aw i n g t o p o i n t s o f f s c r e e n 

M i x e d t e x t a n d g r a p h i c s i n c l u d i n g PRINT at g r a p h i c s 
c u r s o r . 

User d e f i n e d g r a p h i c s f o r s p a c e i n v ade r s e t c 

S c r e e n COPY t o p r i n t e r 

Ex tens ive manua l , exce l len t for s choo l and home use. and 
ful l gua ran tee 

A r cade games avai lab le soon ! 

-#Post to - No t t i ng Dale Techno logy Cen t r e (L td ) 
T.F.L (ZX 81 ) 
189 Fres ton Road 
London W 1 0 6TH (01 -969 8942 ) 

Please send me board(s) « £ 3 2 00 each 
+ £4 80 VAT plus 75p P&P 

I enc lose Cheque /P O for 
Or I w ish to pay by Access /ba rc l ay Card /V isa 

T#

Card Numbe r 

Name and Add ress (PRINT) 

Name * 

Address 
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!HERE was a fantastic response 
to my f i rst puzzle. Many 
correct answers and only a few 

incorrect ones. I w i l l include the best 
program w i t h respect to size, 
technique, and speed. It was sent by 
W E Thomson, of A ldeburgh , 
Suffolk. While most took six to 10 
minutes, this took only one minute 
five seconds. 
There was a mistake on my part to 

the solution given last month; it 
should be 1.548.137. To use the 
program it should be typed into a 
ZX-81 but it should work on a 
Spectrum. When it is run the highest 
number to test is required; in the 

120 LET PS(I) = , , X " 
130 NEXT I 
140 FOR M = M + 1 T O L 
150 IF P$(M) = " X " THEN NEXT M 
160 IF M = L + 1 THEN GOTO 220 
170 LET N = M + M + 1 
180 LET T = T + 1 
190 LET S = S + N 
200 IF N< Q THEN GOTO 110 
210 NEXTM 
220 PRINT "NUMBER OF PRIME 

NUMBERS = " ;T. "SUM OF 
PRIMES = = ";S 

230 SLOW 
There#`%2#%#7-6(-%& sent#45#O C 

Woodrow of Dorset. He says he has 
had his ZX-81 only since September 
and while not the best version, it was 
very good. 
The Quicksilva 48K Spectrum 

chess program has been sent. It 
seems to have some space age theme 

Z.' e%EL'Q""N'MKL' "F' $%&$G#Q'DE"QEKJ&' G&'$"'
FG#N' G#' I"M' JK#L' J"e%&' JK$%' !K#' O%'
K!IG%e%NR'*$'G&'%K&L'$"'!E%K$%'K'JK$%'DE"OH%J'
K#N'QGe%&'$I%'J"&$'K!!PEK$%'!I%!pZ'

puzzle case that is 5000. The 
program wi l l then sum all prime 
numbers below that number: 
10 FAST 
20 INPUT M 
30 IF M < 3 THEN GOTO 20 
40 LET L = INT (M/2)-l 
50 LET Q = -INT (-SQR M) 
60 DIM P$(L) 
70 LET T = 3 
80 LET S = 6 
90 LET N = 3 
100 LET M = 1 
110 FOR I = (M + M)*(M + 1) TO L 

STEP N 

about it, as the short story wi th it is 
l ike a science f ict ion story. The game 
has speech, something you may or 
may not be able to hear. It also has 
six levels of play, analysis of moves, 
and a save game option. The game, 
called the Chess player, is available 
from Quicksilva Ltd. 92 Northam 
Road, Southampton. S02 0PB. 

Now to a letter f irst mentioned a 
few months ago from Simon Gross of 
Ipswich. He says that to put a chess 
program through tests, to see how 
good it is. is best done by recording 
results, as opposed to studying the 

program. Studying a program of 9K 
machine code is not a very easy task. 
It is a very skil led job to look 
objectively at the ski l l sector of a 
chess game, let alone unravel the 
machine code as well. 

Recording results about the look 
ahead and speed is much easier. I 
must agree that very few people 
could look at so much machine code 
and decide how a game w i l l play. 

Gross suggests mate in so many 
moves type# 6, problem,# 26 that the 
program has to look ahead; the 
better programs w i l l f ind mate 
easier and earlier. That is a very 
good way of testing programs and 
anyone can create a mate problem. 
The time it takes to work out the 
problem, if it does, is noted. That 
w i l l give the most accurate check on 
chess games the average person can 
do. 
It# &%5#(+['#560# 26&' insight into 

how to beat your version of chess in 
the end-game. If you make up the 
problems, your own game wi l l be 
improved. Different versions wi l l 
act dif ferently, so you can try it on all 
your versions. If you discover 
any th ing in teres t ing , send the 
details. 

For this month's puzzle I have 
devised a cunning maths problem; 
1.2.3.4.5.6.7 = 16 5/6 or 16.833333 
The dots are either + or /. but 

which is which? The idea is to get 
your ZX-81 or Spectrum to f ind what 
each individual dot is. The program 
must work out the answer. Send the 
answers and program, again no 
prizes, but the best one wi l l be 
pub l i s hed i n a f u t u r e issue. 
Remember that 1 + 2 * 4 is 9 and not 
12. i.e.. mult ip l icat ion first. 
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Avenge r for the ZX Spec t rum (16/48k RAM) 

FEATURES 
• ARCADE ACTION 
• Eight different types of forget 
• Rapid monouver ing of ship 
• Quick firing of bombs orvd losers 
• ' in te l l igent1 al ien interceptors 
• Realistic bomb ing trojoctory. 

• Continuous display of MISSION IIME. 
SCORE. SHIELD 4 LASER TEMPERATURE 

• End of mission report 
• Five levels of p lay 
• fu l l use of sound efleets and colour 

• Written by Kevin f l ynn 

Send cheque or P.O. for £5.00 Including P&P to: 

ABACUS PROGRAMS 
186 St. Helens Avenue, 

Swansea. W. Glam. SA1 4NE .programs 

ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 

Spectrum Junior Education £5.50 
Use your Spectrum to help your children with their school work This cassette 
contains eight attractive, easy-to-use programs for the 7 to 11 age group. 
• Topics include English comprehension, spellings, homophones, junior 
science, maths and history. 

• Entering your own questions 8nd answers allows you to adapt two of 
these programs for exercises in any subject area. 

• Moving colour graphics and sound are extensively used to improve 
motivation. 

• Use the "draw" programm to produce pictures, maps and diagrams 
Suitable for the 16K or 48K Spectrum. Program notes are supplied 

O Level Chemistry (CI I £5.50 
This cassette contains four clearly presented revision/tutorial programs. The 
subject matter has been carefully structured to cover the most important 
aspects of: 

• Elements, compounds and mixtures. 
• Structure, bonding and properties. 
• Redox, electrolysis and the activity series. 
• Acids, bases and salts. 

48K Spectrum and 16K ZX81 versions of the cassette are available Please 
specify which you require. 

Professional Computer Assisted Learning materials from: 

CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent. St Johns. 

Woking. Surrey GU21 1UF. 
Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL 
postage. 

>]$

77'

12 

13 

SCREEN FORMAT PLANNER 
FOR ZX COMPUTERS 

Speed your programming by planning your 
screen fo rmat w i t h the 

l ) 3' ) ,/33+' S 1 /A.@' T - .++3 /'

r r r 
m 

a 
s j l H f i s i i a s i 

• A clear ly-pr inted melamine laminated 
board shows line and co lumn numbers 
and pixel co-ordinates ̶ both HR and 
LR 

• Draf t your layout in soft penci l , 
c rayon or chinagraph 

• Read o f f the numbers and get your 
program right f i rst t ime 

• Rub out and use again 
1 3 • Invaluable as a learning aid 

• Also available in pads of 50 sheets 

Price: (board or pad) £3.95 inc VAT 
plus 80 pence p&p 

JSE: P O Box No 2 
B rad fo rd -on-A von 

Wi l t sh i re BA 1 5 2HT 

WELCOME TO THE COLOURFUL WORLD OF 

T>$Z?V#
FREE FREE FREE 

You're on a three week holiday in a small coastal 
village somewhere near Honolulu and you hear 
native rumblings about a long lost sunken 
treasure. Can you with only your holiday funds 
salvage this gold from its watery grave??? If by 
chance you can then a 50p. voucher is yours 
absolutely free. Good luck . . . . you'll need it. 

SALVAGE 
16K Spectrum 

wi th 
full colour graphics 

EVEN YOUR COMPUTER WILL ENJOY OUR 
GAMES 

DR. BONGO'S 
SAFARI PARK 
16K Spectrum 
VIC 20 + min. 
expansion 
16K XZ81 

Dr. Bongo's plan is to destroy the World, with 
only hours before his devastating missiles are 
launched you locate his position Your mission is 
lu stop him and be the World's No. 1 hero. 
The only problem is that he is on a small island in 
the middle of a Safari Park, and you are outside 
the Main Gates, on foot. 

Programs written to your specific requirements 
i.o. EDUCATION, BUSINESS. HOME RECORDS. ETC. 
Please write stating your exact needs for a FREE estimate. 
Our prices will astound you. 
All programs are supplied on first quality cassettes. 
Please enquire as to availability of other computer formats. 
Each game £4.95 or both for £8.95 inclusive of postage and packing 
All programs normally supplied by return of post. 
CUSTOM SOFTWARE. 44 AIREVIEW TERRACE. SKIPTON. 
NORTH YORKS. BD231RX. 

SPECTRUM 
VIC 
ZX81 
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The Complete ZX ComP**l°* 
Z.#/<'#,%2/N&6[+.(#̀ 6-1*#6,#$+.91%+-_%#5'%-#+2#

%#['-5#16.(/+&'#
@I%'FGE&$'"F'$I%'O%&$'"F'$I%'L%KEq'.' !"JDH%$%'QPGN%'MIG!I' F"HH"M&'
$I%' !"PE&%' "F' KHH' $I%' )G#!HKGE' N%e%H"DJ%#$&' G#' $I%' HK&$' 78'
J"#$I&yK#N'L"PZHH#.'['-#4'1+'[''I"M'JP!I' IK&'IKDD%#%N' P#$GH'
L"P'&%%'G$q'
)G#!%')G#!HKGE' 5&%E'MK&' HKP#!I%N' G#' .DEGHn' M%Ze%' $EG%N' $"' p%%D'
L"P'PD[$"[NK$%R'+"M'M%Ze%'K&p%N'"PE'$"D'MEG$%E&'$"'$Kp%'&$"!p' "F'
$I%'L%KEZ&'DE"QE%&&'G#'$I%'!"JD%#NGPJ' L"P'M"#Z$'MK#$'$"'JG&&R'
C%Ze%'KH&"'!I"&%#' $I%'O%&$'KE$G!H%&'K#N' DE"QEKJ&' FE"J' DE%eG"P&'
G&&P%&y&"'$I%'#%M#$+.91%+-# >2'-#=..0%1' JKp%&'K'QE%K$'QGF$' F"E'K'
#%M'%#$IP&GK&$n'K&'M%HH'K&'F"EJG#Q'K'eKHPKOH%' E%F%E%#!%'M"Ep' F"E'
560E#
@I%#$+.91%+-#>2'-#=..0%1'MGHH'O%'KeKGHKOH%'FE"J'$I%'O%QG##G#Q'"F'
_%!%JO%En'DEG!%'o'7R(<n'FE"J'L"PE'P&PKH' #%M&KQ%#$&R'
AKp%' &PE%' L"P' "EN%E' L"PE' !"DL' G#' Q""N' $GJ%yO%!KP&%'
%e%EL$IG#Q'KO"P$')G#!HKGE'G&'FK&$[J"eG#Qq')"#*6.X/'JG&&'G$q'
If you are unable to obtain# $+.91%+-# >2'-# =..0%1 from your newsagent, order it by post from: 

Sinclair User, ECC Publications Ltd., 30-31 Islington Green, London N l 8BJ, price £2.05 
including post and packing (£2.75 for non-U.K. residents). Cheques/POs with orders please, 
payable to Sinclair user. 
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SO YOU THINK 
YOU CAN PLAY GAMES . . . 

AT LAST . . . EXCITING AND CHALLENG ING COMPUTER 
GAMES FOR TWO PLAYERS! ! ! 

G AMES INCLUDE: 
̶ ZX81 (16K) and Spectrum (48K) programs on ONE cassette. 
̶ full size professionally printed board. 
̶ counters and markers. 
̶ 2 pads disposable maps (Conflict only). 
̶ comprehensive instructions/rules. 
"CONFL ICT " : - a total war for two players involving both the 

machinery (armies, missiles, warships), and finance 
(stock market, oil, piracy) of confl ict. 

'I enjoyed this strategy game as it made me think, rather than letting 
the computer do all the work as so many other new computer games 
do' (Computer & Video Games, Sept. 82). 
" G A L A XY CONFLICT" : - raise a fleet of battle Eoncruisers then 

move f rom bridge to bridge taking full 
control and responsibility in this battle 
for the heavens. Born galactic rulers wil l 
do well. 

Each game only £9.50 and available f rom these and other games 
shops: 
GAMER.24 Gloucester Road. Brighton. 
GAMES UNLIMITED, 2 Castle Street, Kingston upon Thames. 
ESDEVIUM GAMES. 185 Victor ia Road. Aldershot . 
SCREEN SCENE. 144 St Georges Road. Cheltenham. 
BUFFER MICRO SHOP. 374A Streatham High Road. London SW16 
GEORGES. 89 Park Street. Bristol. 

OR MAILORDER FROM 1 

Send cheque /P .O . (£9.50 each . £18.00 fo r t w o ) t o : 
MARTECH GAMES,9 D i l l ingburgh Road. 

Eastbourne, East Sussex BN20 8LY. 
GAMES CENTRE. 22 Oxford Street. London NW1 
GAMES GALARY, 13 Forest Road, Edinburgh 
DATA ASSETTE. 44 Shor ton Street. London NW1 

See Review this Issue 

HUGE SELECTION̶OVER 400 IN STOCK! 

5 * _ 3' k?=7f)T3,@/5A'
#( n( ] .' T/1U/.A' @.T3)'

"An exceptionally professional and thriving 
organisation with, even, a most readable 

newsletter"̶review in Eric Deeson's "Guide to 
ZX Spectrum Resources." 

Get th6 moat from your ZX81 or Spectrum at min imum cost by hir ing 
program cassettes for just £1 each per fortnight (plus 40p pip). 
Our stock of over 400 tapes (up to 20 maker's original copies of the 
more popular ones) covers most of the best cassettes advertised In 
th is magazine̶and more: thr i l l ing m /c arcade and adventure 
games, tests of ski l l , realistic simulations and a wide range of uti l i t ies 
for business, mult i - indexing, banking, toolkit and graphic aids. 
You can switch from ZX81 to Spectrum membership at any t ime by 
paying the balance, and hire up to three tapes at a t ime. Our regular 
I l lustrated magazine "Computerchat" is posted free to all members, 
w i th Its product and software reviews plus our unique "Top Twenty" 
ZX tapes chart based on members' scores, and some special offers. 

The Sinclair Owners' 
SOFTWARE LIBRARY Dept.su. 
Heather Cottage, Warren Road, 
Liss. Hants GU33 7DD. 

Yes. please̶I'd like to Join for the next 12 months. Please send on 
money-back approval my magazine, descriptive library catalogue and 
order forms, on the understanding that If I 'm not del ighted with your 
service within 28 days you wi l l refund my money in ful l . 

N AME 

ADDRESS 

Tel 
I enclose cheque/Postal Orders for: 

• £8.50 for ZX81 membership (overseas £2 extra in each case) 
• £9.50 for Spectrum membership 

I ^ • « ' 

E%&/$)*+,*$ %+0,*'&.&FB$
6EG$G&I',"N%'"F'.Ne%E$G&G#Q' TEK!$G!%'

Adver t isements in this pub l ica t ion are requ i red to conform to 
the Br i t i sh Code of Adver t i s ing Pract ice. In respect of mai l o rder 
advert isements where money is pa id in advance, the code 
requi res adver t isers to f u l f i l orders w i t h i n 28 days, unless a 
longer del ivery per iod is stated. Whe re goods are returned un-
damaged w i t h i n seven days, the purchaser 's money must be 
refunded. Please re ta in proof of postage/despatch, as this may 
be needed. 

AKGH'1EN%E'TE"$%!$G"#' )!I%J%'
If you order goods f rom Ma i l O rde r advert isements in this 
magazine and pay by post in advance of del ivery, S inc iu i r% V7.'%
wi l l consider you for compensat ion if the Adver t i se r should 
become insolvent or bankrup t , provided: 
(1) You have not received the goods or had your money 

re turned: and 
(2) You w r i t e to the Publ isher of%?();,0('% V7.' summar iz ing the 

s i tuat ion not ear l ie r than 28 days f rom the day you sent your 
order and not la ter than two months f rom that day. 

Please do not wa i t un t i l the last moment to i n fo rm us. When vou 
do w r i t e , we w i l l tel l you how to make your c la im and what 
evidence of payment is requi red. 

We guarantee to meet c laims f rom readers in accordance w i t h 
the above procedure as soon as possible a f te r the Adver t isor has 
been dec lared bankrupt or insolvent (up to a l imi t of £4.250 per 
annum for any one Adver t i se r so a f fec ted and up to £ 10,000 per 
annum in respect of al l insolvent Adver t i sers . Claims may be 
pa id for higher amounts, or when the above procedure has not 
been compl ied w i t h at the d iscre t ion of S inc lo i r User, but we do 
not guarantee to do so in v iew of the need to set some l imi t to this 
commitment and to learn qu ick ly of readers ' d i f f icu l t ies) . 

This guarantee covers only advance payment sent in d i rect 
response to an advert isement in this magazine (not. for example, 
payment made in response to catalogues etc. received as a result 
of answer ing such advert isements). Classi f ied advert isements 
a re excluded. 

for your 16KZX81 16K or 48K SPECTRUM 
(Please specify) 

MATHS 
For chi ldren 5-12 years of age *• - * / . all w i t h except ional HELP facil i ty 
(full step-by-step explanations) and opt ional entry of units, then tens 
£8.00 

SALES LEDGER 
Ideal small business system, day-books, statements, etc for up to 200 
accounts. £10.00 

PURCHASE LEDGER 
Day books, remittance advices, etc for up to 200 accounts £10.00 

INDEX/RETRIEVAL SYSTEM 
Four levels of data, usual facilities inc search on keyword or part of word, for 
up to 800 records. £6.50 

BRIDGE 
Full scoring system displays and prints full scorecard, totals for 5 rubbers and 
all hands played. £6.50 

MORTGAGE 
How long will any mortgage be if the rate increases? What should I pay if the 
interest rate changes? Mortgage tells you £4.50 

RETAIL ACCOUNTING 
Excellent retailing system, takings/product sales analysis etc. £10.00 

INCOME TAX 
Check your PAYEcode, tax deductions and calculate your future net pay £10.00 

ALSO Club Lists. Freezer Inventory, etc. 

7 Y Q A Q 4 2 / 4 5 N e w B r o a d S t ' L o n d o n E C 2 M 1 Q Y 
£mJ\ w / ^ w (sae for more details) 
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I n t r o duce y o u n g ch i l d r en t o y o u r 
S p e c t r u m w i t h t h e s e t r a d i t i o n a l 
g ames Qu ie t , soc iab le a n d easy t o 
p lay . N o d i ce o r c o u n t e r s t o l ose . 
G a m e s C o m p e n d i u m 16K Fox £» 
Geese. Snakes & Ladde r s , N o u g h t s & 
Crosses , Bee t l e a n d L udo . 

£ 4 . 9 5 i n c l . p & p . 
R o u l e t t e 48K Fou r p layers c an p lace 
thei r c h i p s on t he M o n t e Ca r l o tab le in 
a var ie ty o f b e t t i n g c omb i n a t i o n s . 
G o o d l inear s imu l a t i o n o f whee l . A l l 
w i n s a r e h i g h - l i g h t e d a n d b a n k 
a c c o un t s au t oma t i c a l l y c om p u t e d a n d 
d i sp layed £4 .96 i n c l . pE r p . 
For 48K owne r s , b o t h g a m e s o n o n e 
casset te . C t f . 95 i n c l . p & p . 
G A M E S C O M P E N D I U M is n o w 
available for Z X 8 M 6 K £3.00 i nc l . p & p . 
Mo n e y back gua ran t ee . 
1 . ,- 0 1$ ' - \ /b& * + 5$
1MLF5$ '3:$ #GSL J FI P$ *GIU5$
&NNIN$ 1)$>9$ '#4 5$ 1EH!O JMS S` J OM 5$

@B3')3@@-3/Z'
Wink .K* y«uI WHOM** on fcvumulMorv M " * ' * * . •rrMrtrK' .»«.Ublr on CWMfNl* lor ZX«I llfthl '« 
--ft-x TKILM InjJlHfc >fH-<\ 
s A F t RET$ ';'@F., and ..:»-, iht NEW 
FOKMl'LA STAKING I'l.AN Jt nn r i M .M r t 
I Both ih rw ptun h»»* hm> odferttfrd m'*+[ M . H II 
lurmxivr«rt.ui27 iThi»»W*(Uckwl<it"ntyClt l 
A amUblr. thv k *hl» «x<«.h l l -POOI.S FOR 
PROFIT .sum. NOT J lureratiB •t pr<K«m but * 

Kiiird mrlhod ol MtbW m»thmu*n »n> «m>̶I̶ 
t mn Complete cfer» k . c * p r «Mm <* CttttHc ar»1 lull 
.imrocUcwHU Pncr £ 10. 

IMPORTANT ̶ i h c * mrr NOT uncm-
Hui program* to help you u r n money lor • 
< turn*-. Mali remittance 10: 

WMTOH spoariM suvicts. <su; «sr̶̶ " " ̶ 

E r r i c k s ' o f B r a d f o r d 

k?[=7fT3/*TB3/.-)f'
)1S@C./3'

.HH'FE"J'&$"!p'
R a w s o n S q u a r e . 

( B r a d f o r d ) 3 0 9 2 6 6 

HORNB Y SOFTWA RE 
p r e s e n t 

PRO GOLF 
S p e c t r u m g a m e 1 6 K / 4 8 K . 
R e a l i s t i c g o l f g a m e , c h o o s e 
y o u r o w n c l u b , c h o o s e y o u r 
s h o t , m i s s t h e b u n k e r s , w a t e r 
h a z a r d s , o u t o f b o u n d s . 9 - h o l e 
c o u r s e w i t h g r a p h i c s . P r i c e 
£ 4 . 9 5 i n c l . P / P & V A T . 

21 Pinfold Hill. 
Leeds LS15 0PW 

ZX TAPE DUPLICATING PROBLEMS? 
PCS dup l i c a t o r , u p t o 50 o u t p u t s . E l im ina tes f au l t y r e c o r d i n g d up l i c a t i o n 

• Amp l i f i c a t i o n o f s i gna l , sw i t c hab l e 19KHZ s igna l d isab les casse t t e 
A R L . 

• Channe l mo n i t o r ( LED I f lashes o u t p u t no . a n d aud i b l e a l a rm if fau l t 
o c cu r s . 

• A l l o w s fo r c omp u t e r cass / casse t t e - cass r e co r d i ngs 
• Su i t ab l e fo r c u t s based m i c r o s i nc . ZX and m a n y o t he r s . 

£830 + V A T . U n i t s s t a r t i n g a t £380 + VAT . 
Fo r d e t a i l s : Z X M I C R O P RO 

T A P E D U P L I C A T I N G S Y S T E M S . L O N D O N . W C 1 N 3 X X 
24 H R . A N S W E R P H O N E S ERV I C E 01-404 5011. 

P R OGR AMME S FOR 
LEARN ING 

S P EC T RUM p r o g r ammes fo r s c h oo l s 
a n d p a r e n t s w h i c h h a v e b e e n 
R E S E A R C H E D a n d T E S T E D b y 
t e a c h e r s . S u b j e c t s i n c l u d e 
READ ING , SPELL ING . ENGL I SH ( fo r 
7 -11 yea rs i nc . C o m m o n En t rance e t c . ) 
a n d M A T H S 17 years t o 'O ' level) . N o 
da t a i n pu t is r equ i r ed jus t R U N t h e 
p r o g r ammes . 

For f ree r eg i s t r a t i on a n d de ta i l s 
p lease w r i t e t o Dr G lasson , 

94 A i r eda l e A v e . 
Ch i sw i c k , L o n d o n W 4 2 NN . 

ZX-81 + 16K R AM • all leads power pack, 
various manuals, 3 recorded cassette tapes, 
special cassette Recorder, 12" B bW . T.V. All in 
perfect working order. £150. Phone Tring 
(0442) 7366 after 6.30pm 

SPECTRUM SOFTWARE "OGL IBLOGGS " 
the totaHyoriginal 16K game Just £2.50with 

Laser Defence" game on side 2. Fast dispatch 
Send cheque/P.O to Michael Coombcs 2 
Broadwalk. Caerteon, Newport, Gwent. 
ZX81/ZX80 edge connec t o r * 2 x 2 3 way 
gold plated contacts wi th keyway in slot 3 
£2.60. Inc cash wi th order to D Adams, 20 
Starling Closo. Buckhurst Hilt, Essex IG9 5TN. 
ZX81, 16K T INT ION. test ing problems 
(randomised) on Pythagoras Therom 
important for all those studying C .SE- , 0 ' 
mathematics,1 physics. No previous knowledge 
requirod' Cassette£4.50. C- Jones. 4 The Eyr«e. 
Burton-on-Troni DE150DT 

TO ADVERTISE IN 
CALL ANNETTE ON 

THE SUPERMART 
01-359 7481 NOW! 

ZX81 TO SPECTRUM 
ADAPTOR 

( 4 8 K a n d 1 6 K ) 
Use S inc la i r 16K R A M a n d o t h e r 
h a r dwa r e o n t h e S p e c t r um . P lugs i n t o 
e xpans i on po r t . ( N o s o l d e r i n g o n 16K) . 
£9 i nc . From: S T E P H E N A D A M S 
1 L e s w i n R o a d . L o n d o n N16 7 N L . 
Te l : 01 254 1869 

FOOTBALL POOLS PROGRAM 
• Lists out. m order of preference, the 16 most likely score-draws; also the 16 most likely 

homes, draws and away* 
• Picks out the results on the bookmakers' FIXED ODDS' coupons that have been given 

over-generous odds. Calculates your expected profit" 
• Al lows the user to update tho tables week by week as the results come in. 
THIS POPULAR PROGRAM IS NOW AVA ILABLE ON BOTH THE ZX-81 (16KJ AND 

ZX SPECTRUM 
For a copy ot the program on a quality cassene. plus an information leaflet giving a brief 
explanation of the theory send £S.96 to: 
HARTLAND SOFTWARE 
( D e p t S) . 8 P E N Z A N C E P L ACE . L O N D O N W 1 1 4 P A 

S P E C T R U M / Z X 
F e e d b a c k E l i m i n a t i n g D e v i c e 

( F E D ) 
The e a wnal synching un* corrected between 

your oorrxjuw and cassene recorder which 
aotates tfw redundant load v\*wn either load«»g 
or sav»«) programs. Save6 wear and tear cn 0 * 
pkjgs and sockets Model 1 £5.00 inc p • p 
Avaiable with extra wvitch to operate your 

recorder via tho connection. 
Model 2 £7 50 inc p • p 

BRAINWAVES 1 Stour St. 
Manningtree. Essex. 

SPECTRUM 
16K & 4 8 K 

i run •«tr> OlMV. :<»• K l * lt>W cotoun <;IIACMICS b SOUHO 
CASsmr i 8wi.ii-M«4r <1 imvr-. « or., [5SO CASSfTTIl JIWIIW. S.lwSl»Hi(l 

M Of*v H » CASStTT* ) wttmtm* <1 I"rOK *B» 
iT *, *. * o*reo *• J u w m w l l * 

a I w i K l u n i On>< SUI. J Clow. 

E X A M S SOON???̶ D O N T DESPA IR 
O " level and CSE S tudy Packs 

Each includes a superb book of diagrams 
Physics 8 programs, superb value £7.50 
Chemis t r y 6 programs, highly acclaimed 

£7.50 
B io logy 6programs, fantastic book £7.50 
Ma t h s pt.1. 4 programs on Algebra. 

Equations, etc. £8.00 
Compu te r Studies. 4 programs on Logic, 

Boolean, etc. £6.00 
For Jun io r Schoo ls 

Jung le M a t h s " - excellent graphics £5 00 
As t r o M a t h s " - Makes Maths fun' £5.00 

Teachers Handbook superb at Parent 
Evenings £5 00 

All for ZX81. Jungle Maths for BBC and 
Spectrum. All available for Spectrum early in 
1983* Please add 50 p&p. new catalogue 
now available. Sctsoft. 5 Minster Gdns, 
Newthorpe, Eastwood. Notts NG1 2AT 

'4+)/*3,$ #&*1b&*+$
4 8 K u p g r a d e ( i s s u e 2 b o a r d s ) 

£ 4 4 i n c . 
1 1 0 / 3 0 0 b a u d R S 2 3 2 o u t p u t 
o n l y f o r l i s t i n g s a n d h a r d c o p y 
o n T T Y £ 1 2 i n c . 
M o t h e r b o a r d s y s t e m f o r P 1 0 , 
f u l l R S 2 3 2 , t i m e r , c l o c k a n d 

o t h e r b o a r d s 
. . . s e n d f o r d e t a i l s . . . 

C O L E L A N E C O M P U T I N G 
6 2 C o l e L a n e , O c k b r o o k 

D e r b y D E 7 3 R D 

!s"$"["ff%$$%n'
44 Shroton Stre«t 

London NW1 
T e l 0 1 2 5 8 0 4 0 9 

• t i • 

SOFTWARE IN 
CENTRAL LONDON 

We n ow stock so f tware for the ZX81 
and Spec t rum (and other compu te rs ! ) 
f r om many famous So f twa re Houses. 
M A I L , P H O N E o r V I S I T 

M U S I C R E A D I N G M A D E 
E A S Y w i t h 2 X 8 1 ( 1 6 K ) c a s s e t t e s . 
R e c o g n i s i n g n o t e s i n t r e b l e a n d 
b a s s c l e f s ( c a s s e t t e 1) o r a l t o a n d 
t e n o r c l e f s ( c a s s e t t e 2 ) a n d 
u n d e r s t a n d i n g b a s i c r h y t h m s 
( c a s s e t t e 3 ) . S e n d £ 5 f o r e a c h 
c a s s e t t e o r £ 1 2 f o r t h e s e t o f 3 . 
A v a i l a b l e f r o m : B r i a n N e g u s . 19 
W e s t f i e l d D r i v e . L o u g h b o r o u g h , 
L e i c s L E 1 1 3 0 J . 

SPECTRUM RAM UPGRADE for issue one 
micro £30 Tel Bradford 577424 

ADD VALUE TO YOUR ZX 81 

PROGRAMMING AIDS 
MASSIVE MEMORY 

Merge, Renumber. Delete. Dump. 
Transfer and Save Data 

A l this, w i th the easiness ot use given 
by a process similar to that ol a 
DISK OPERATING SYSTEM making a 
'MASSIVE MEMORY" out ot Ramtop 
area 

Between other features 
Leaves program memory froe 
Saves Data independently of main pro-
gram 
Stores any number of programs m 
"Mass ive Memory " , merges and 
renumbers them, deletes l«es 

Modular Software uses 5 0 0 bytes to 4K 
o t memory, as needed, through e»ght 
independent and relocatable programs 
Plain instruction manual 

£ 5 5 inc. p&p. Cheque to : 
RAMTOP Services 5. rue d Artols 

7 5 0 0 8 PARIS FRANCE 

Registered and insured shipping 
1 4 days delivery 

) * + , - . * /' 5 ) 3 / February' 7 4 = 3 
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Z X 8 1 
VIDEO INVERTER 
Save your oyos Increases savo level. 
Displays sharp white characters on solid 
black background screen Kit £4.00. Built 
£5.00. Includes VAT b Pi P. As revwved in 
Popular Computing Weekly August 26th 
Send cheques postal orders to: 

D. FRITSCH 
6 Stanton Rd.. Tholwall, 

Warr ington. Cheshire WA4 2HS. 

%3//+!F)**\/$ ']\/3>2*+y$
Milium j'l'iniffiiTiiim'Brn.i-in'i' 

SPECTRUM AUTO SON ICS 
I w<t •"•<» i i f r •») HM i-in 
» a ^ m i •«•<« •*<• ••» i 

UN lSON IC AMPL IF IER ' 
A M RAD IO 
5A'!KMZK'GeMH'e'B # M H'6')DK!#PA'̀ .=']"!]Y'HGe'
an i - i ^ i w c» i ami • uWV OG «ad ml n ' l l i 
1+$0'̀ ]'̂ ' ^'

FAST 4HCAOT STYU M C OAMTS 
^Yd)d9H1.0F+U`F$)' GE%' GFVEE#[$"'

2 K L ?' 17' 55'2 M ? L' NO/' P' Q' OQE'Q('
)V,EKPA' ),].C]Ho' XRYo!GRe]' J J'

NEW FROM P.S.E. 
Games Tope 3 tor the 16K.48K Spectrum 
comprises Art machine code real time, 3 0 game 
bavxJ on the films "STAR WARS" and "THE 
EMPIRE STRIKES BACK" Some o» the best 
graphics and sounds vet seen on the Spectrum 3 
games «o one Also contains 3 games of log*:: 30 
noughts & crosses. Tower of Brahma, Wipe-out 
All fo< only f6 96 Inc p&p 
Spectrum ROM disassembler translates 
Sinclair's ROM into readable mnemonics 

£2 OOlnc pfap 
Games Tape 2: Fruit Mactvne, Battleships. 
F«ghter Pilot. Ntght FoUter. Oef&nder. Missile 
Command ZX 81116KI - C4 95. 16K.48K 
Spectrum £8 96inc p&p 
Other gnme and educational software avartaWe 
SAE for further details'up to date price list to; 

Precision Software Engineering. 
20 Shelton Ave . Newark. 

Notts NG24 4NX 

SPECTRUM OWNERS 
All the so f tware you ' l l ever need . . . 
the BEST Spec t rum p rograms for a 
once-only payment of £10 plus a hire 
foe of £1.25 per tape. 
JO IN TODAY : Send £10 for life 
membersh ip and first FREE tape, to: 
SPECTRAL SOFTWARE L I BRARY 

De p t SU . 13 C h a r l e c o t e Rd, 
P o y n t o n , S t o c k p o r t . 
C he sh i r e S K 1 2 1 D J . 

Or s e nd s .a .e . f o r d e t a i l s 

CHALLENGE AND PROFIT 

POOLS PREDICTION 

ZX81 
COMPUTER 

S IMULATIONS 
Avmlable only to subscribers to The War 
Mach ine , the monthly magazine of 
computer simulation gaming 
TWM has been covering the computer 
gaming scene since July 1981. with 
detailed reviews of wargames. role-playing 
Advontures and other simulation games 
for all the popular micros, as well as articlos 
on how to design your own games 
programs 
Every third issuo ol the magnzine now 
features a sophist icated computer-
assisted simulation, which may be a 
wargame. an Adventuro or an SF game. 
Details of the map and counters are in the 
magazine, and the tape is supplied 
separately for the 16K ZX81 and TRS 
80/Genie 
6 issue subscription I magazine only) £6. 

(overseas £101 
6-issue inclusive subscription (with two 

tapesl £12.50 (overseas £19) 
Cheques/P.O.s payable to: 

Emjay. 17 Langbank Avenue. 
Rise Park. 

Not t ingham NG5 5BU. England 

WEEK-END COURSES 
Week-end courses in Sinclair Basic, 
s tar t ing February, 1983. 15 hours of 
ins t ruc t ion f r om a qual i f ied lecturer, 
Friday evening to Sunday evening. 
L u x u r i o u s 3 - s t a r W o r c e s t e r s h i r e 
Hote l , all rooms w i t h bath and other 
faci l i t ies. 

@885]]$ J NK P E S J VM 5$
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HOME HEATING and energy 16K ZX81 
program. Calculates heat losses and evaluates 
the effect of improvod insulation for a house. 
Send f6.50 to J. Virgo. 22 Kings Ride. Burgess 
HM, Sussex 
SPECTRUM 16K. tho classic Battleships'and 
'Escape from the Crypt', a new adventure 
game Full graphics Both games on one 
cassette for £5. R. Acton, 44 Beehive Lane. 
Basildon, Essex 
SPECTRUM "3D MAZE" (16/48K). View 
your wanderings in full perspective! superb 
graphics and sound, send £3 95 payable to Jon 
Chalmers. 33 Selbourne Square. Godstone. 
Surrey RH9 8AT INo callers please) 

Sel l your used compu te r or per ipherals th rough Sinclair 
Supermar t at l ow cos t . . . up to 3 0 wo rds for only £5. 
Have you updated your computer or do you no longer use that add-on? Instead of 
leaving it lying around, turn it into cash be placing a classif ied advert isement in 
Sinclair Supermart and reach around 66.000 users of the Sinclair ZX systems 
Please wn to your advert isement in tho boxes below, ono wo rd per box. Underl ine 
words required m bold type Your name, address and /o r telephone number 
should be included Please print m block capitals 
Note̶this service is open only to private advert isers The advert isement wi l l 
appear m the earliest possible issuo 

Name . . 
Address 

Have you i nc luded the fee of £ 5 * 
Tel 

$I]'.Gse]##XJ]#G'A]"n< R $' G GBFe $ H'HIX "Q*)t' AB'X#]R' "E'XPpXdeG'K#'CeRRHEH]J]#H'M[]#"Pd'G#Vc#G#b' Z^^$"#'
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!X#!Y' z^]^X'MG$I1AH'YG{h5#A["]' @IX'TR<c+ion' # N' * ZYrY' ]rX' H"M'r"#[' !MM' ]Y$AXeKX' #"R'dl" IM«e'
iA15AO"$E$"D##$"Z$' *#Y'.KeN[AFY'$IK#'ANM##G$e tn*'TPAAKE$'Y' GJDK!$'<d'^]]'NKRJ' ER"XG'K#N IUKWI 
*FGGJQ'"P$'"X f ,' HjX*1$RX V' JKI#%PY at'P#!P]'5AKJK#$'GEh'K#R »<tvmt<%»mml>t' $"[' ^Ne$ZGRAEY' X'
v ,' ^#HhGYQXJ]#$'"H tofn'tgitt' DYHYA'<d' *F$KF$PG' $#X'GA!G#Q'"H'K#L']YKE' ] X' $M a+*mmi to'A' K#'X ] K G G $A ]'"I 
?R]J'dGLeXKR##X'

YOUR COMPUTER CAN HELP YOU 
WIN THE FOOTBALL POOLS 

'fly studying form scientificttty you can 
considerably improve your chances of 

winning" 
(Prof F. George New Scientist 

March 1980) 
THE DATA. 

"Available for your analyse tho complete 
record of all English Football league gomes 
1977-82 110,140 matches) 
'Not simply a wto lose-draw record but the 
actual scores and dates allowing 
sophisticated analysis 
'Simplo numerical array format. 
•Fully documented 
"Suppliod with starter analysis programs 

Tapes; 5 years data £12.50; 
2 years data f7.50 

ZX81 I16KI Spectrum. 
Immediate dispatch front 

Selec Sof tware. 37 Council lor Lane. 
Cheadle. Cheshire. 061 428 7425 

D ISCOUNT 
S O F T W A R E 

FOR ZX 81 
J U S T LOOK A T THESE PRICES 

3D Defender (Greyes l f 4.55 
3D Monster Maze (Greyes) £4.55 
Breakout (1KI (Greyes)' SA 80 
Games Tape 1(1 KHGreyes) £3.60 
Subspace Striker (Pixel) £5.00 
Trader (Pixel) £9 80 
Galaxians (Art ie) £3.50 
Z X c h e s s dK ) (Art ie) 2 80 
Adventure A (Artie) £4.50 
Ma j eman (Abersof t ) f 4 10 
Reversi (Aberso f t ) £4 50 
This is an in t roduc to ry offer so order 

NOW 
Please make cheques PO payable to 

E.F. Br is tow at 
D A T A F U N 

22 Lawrence Road, Ti lehurst, 
Reading RG3 6BH 

ZX81 SOFTWARE 
£1.99 

ASTRO SLED 
Pilot your high-powered sled through the 
jagged space canyon, but be warned the 
further you travel the harder it gets' 

SPACE FIGHTER 
A space dogfight simulator Guide your 
fightor through tight loops and turns, to 
centre the ation in your cross hair sights 
These feature packod arcade gamos are 
written in basic and machine code, for 16K 
ZX81's, and are available on cassette at 
£1.99 each plus 60p p&p. Ploase state 
ZX81. and mention this magazine whon 
ordering. 

ARCADIA SOFTWARE. 
FREEPOST. Swansea SA3 4ZZ 

SPECTRUM 16K fir 48K 
STELLAR DUEL 

NEW GAME * 2 PLAYERS * 
Only ono Commander will survive to lead the 
Star Fleet Will it be you? 

• • FEATURES M 

Land on planets' Phasors' Assault Troops 
Warp ft Sub light speed. Status Reports 
Space v w scon Tactical Scan Carnage 

" SPECTRUMS ON ITS WAY? • • 
Have th« SUPER NEW GAME ready 
Easy load cassette £4 75 mc post etc 

" A'LEVEL M A T H S " 
Matnn algebra package in baste With 
genoral INVERSION ROUTINE Manual ano 
tape SAE for details 

0F=9:D Spectrum Software Adventures 
& Original Games. Good Royalties •» Demo 
topo b SAE. for reply 

TRICODER CAMBRIDGE 
75. Oxford Rd . 
Cambridge CB4 3PH, 

I Mail order) 

A d v e r t i s e m e n t I n d e x 
AGF HARDWARE 91 KEMPSTON 38 
A BACUS ELECTRONICS 94 IVOR KILLERBITE 60 
ABBEX IFC L INSAC 42 
ABERSOFT 81 MCLOTHLOR IEN 49 
ADAPT ELECTRONICS 12 MAPL IN 34 
ADDICTIVE GAMES 26 MARTECH GAMES 96 
AFDEC 77 MELBOURNE HOUSE 61 
A IRWAVES (COMPUTERS) LTD 85 MEMOTECH 22.23 
AMB I T INTERNAT IONAL 52 M ICRO POWER 82 
ARTIC 24 MICROL 56 
BASICARE M ICROSYSTEMS 4 MICRONET 78.79 
B IPAK 42 M ICROWARE 42 
BUFFER M ICROSHOP 27 M IKROGEN 34 
CCS 27 MOVIEDROME VIDEO 60 
CPSOFTWARE 41 NAT IONAL EXTENSION COLLEGE 
CALPAC 94 86 
CAMBRIDGE COMPUTER STORE 81 NEW GENERATION SOFTWARE 82 
CAMBRIDGE MICROELECTRONICS NEWSOFT 35 

88 NORTHERN PREMIER EXHIBITION 
CAMP8ELL SYSTEMS 91 49 
CARNELL SOFTWARE 8 NOTTING DALE TECHNOLOGY 
CASCADE SOFTWARE 80 CENTRE 92 
COMPUTERLOCK 86 M . ORW IN IBC 
COMPUTEX CASES 45 OXFORDCOMPUTER 
CRYSTAL COMPUT ING 35 PUBLICATIONS 44 
CUSTOM SOFTWARE 94 OXFORD SOFTWARE GROUP 86 
DJL SOFTWARE 49 PSS 14 
DK TRONICS 6.7.53 PHIPPS ASSOCIATES 28 
DATAASSETTE 18 PICTURESQUE 26 
DIGITAL INTEGRATION 34 PRINT & PLOTTER 11 
EASTMEAD COMPUTER SYSTEMS RD LABORATORIES 41 

17 R & R SOFTWARE 91 
EDUCARE 85 SILVERSOFT 48 
FILE S IXTY 32 SINCLAIR RESEARCH 54.56 
FLOWCHART 80 SOFTWARE FARM 41.60 
FOILKADE 84 SOFTWARE L IBRARY 96 
FOX ELECTRONICS 92 SOFTWARE SUPERMARKET 17 
FULCRUM 86 STELLAR SERVICES 17 
J .K .GREYE 12 SUPERMART 97.98 
GU I LDHALL COMP STATIONERY T A S M A N SOFTWARE 81 

60 TELFORD ELECTRONICS & 
HESTACREST 91 COMPUT ING 59 
HEWSON CONSULTANTS 33 UNIVERSITY COMPUTERS 27 
H ILTON COMPUTER SERVICES 80 UNIVERSITY SOFTWARE 82 
HONEYFOLD SOFTWARE 64 VIDEO SOFTWARE 49 
IMAGINE SOFTWARE 46,47 W STUART SYSTEMS 35 
INTERFACE 88 WARP FACTOR EIGHT 12 
JRS SOFTWARE 28.88 WORKFORCE 85 
JSE 94 ZXM ICROFA IR 16 
KAYDE OBC Z X S A S 96 

9 8 )*+,-.*/'5)3/' S%OEPKEL'7983 98 SM> 
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THE BEST SOFTWARE (BY V A R I O U S AUTHORS ) A T LOW PRICES 

QUOTES 

"Michael Orwin's £5 Cassette Two is very good value. It 
contains 10 stolid well designed games which work, offer plenty 
of variety and choice, and are fun. " 

Your Computer, May '82 

"Michael Orwin has built a reputation for value-for-money 
software and his Cassette 4 offers quantity as well as quality." 

Sinclair User, October '82 

"If each game was on a separate tape and selling for £5 each I 
would still recommend them. But all on one for £5. . . .! This sort 
of value for money just has not been seen before on any personal 
computer." 

"Without sounding pushy I would like to conclude this 
review by saying ̶ if you have a ZX81 and like games, then you 
should buy Michael Orwin's cassette 4." 

2 extracts from ZX Computing. Oct/ Nov '82 

CASSETTE 1 
(e leven 1k p r o g r ams ) 

machine code: 
React, Invaders, Phantom aliens. Maze of death, Planet 
lander. Bounc ing letters, Bug splat. 
Basic: 
I Ching, Mastermind, Robots, Basic Hangman. PLUS 
Large screen versions of Invaders and Maze of Death, 
Ready for when you get 16k. 
Casse t t e One cos t s £3.80 

CASSETTE 2 
Ten g ame s in Bas ic f o r 16k ZX81 

Cassette Two contains Reversi, Awar i , Laser Bases, Wo r d 
Mastermind, Rectangles, Crash, Roulet te, Pontoon, 
Penny Shoot and Gun Command . 
Casse t t e T w o c o s t s £5. 

CASSETTE 3 
8 p r o g r am s f o r 16k ZX81 

S TARSH I P T R O J A N 

Repa i r y o u r S t a r s h i p b e f o r e 
disaster strikes. Hazards include 
asphyxiat ion, radiat ion, escaped 
biological specimens and plunging 
into a Supernova. 

STARTREK This version of the wel l k nown space 
adventure game features variable Kl ingon mobi l l i ty , and 
graphic pho ton torpedo tracking. 
PR INCESS OF K R A A L A n adventure game. 
BATTLE Strategy game for 1 to 4 players. 
K A L A BR I A S Z Wor ld ' s silliest card game, ful l of point less 
compl icated rules. 
CUBE Rubik Cube simulator, w i t h lots of funct ions 
inc luding 'Backstep ' . 
SECRET MESSAGES This message coding program is 
very tx lp qexi j f . 
M A R T I A N CR ICKET A simple but addict ive game 
(total ly unlike Earth cr icket) in machine code. The speed is 
variable, and its top speed is very fast. 
Casse t t e 3 c o s t s £5. 

CASSETTE 4 8 g ame s f o r 16k ZX81 

Z X - S CRAMB LE (ma c h i n e code ) w i t h 3 s t ages . 
B o m b a nd s h o o t y o u r w a y t h r o u g h t h e f o r t i f i e d caves . 

GUNF IGHT 
(ma c h i n e code ) 

I N VADERS 
(ma c h i n e code ) 

MU/ X | 1 ? , X )' . / 3' U / 1 C * + U' V + _'
E $ 3 +' @ B 3 2' / 3 . , B' @ B 3' ) i 2' @ B 3 2'
T / 1 _ 5 , 3' _ 3 F H 1 - 2' ( T 1 / , ) R' 2 1 5'
, 1 + @ / 1 -' ]' S - 2 3 /' FH+1' 2 1 5 /' A * ) ) * 1 +'
H G' @ 1' _ 3 ) @ / 1 2' @ B 3' S 5 + U / - 1 * _ )'
^ [ ^ T 1 T T * + U' / + @ * [ S 5 + U 5 )' 6 1 A 6 Y' 1 +'
E' B 3 A' R'

GA L A X Y I N VADERS (ma c h i n e code ) 
Fleets of swoop ing and div ing alien craf t to f ight o f f . 

SNAKEB I TE (ma c h i n e code ) 
Eat the snake before it eats you. Variable speed, 

(very fast at top speed). 
LIFE (ma c h i n e code ) 

A ZX81 version of the wel l known game. 

3D T IC -TAC -TOE (Bas ic ) 
Played on a 4 x 4 x 4 board, this is a game for the 

brain, it is very hard to beat the compute r at it. 

7 o f t h e 8 g ame s are in m a c h i n e c o de , because t h i s is m u c h f as t e r t h a n Bas i c . ( S ome 
o f t h e se g ame s w e r e p r e v i o u s l y a va i l ab l e f r o m J . S t e a dman ) . Casse t t e 4 c o s t s £5. 

Re co r d ed o n q ua l i t y casse t t e s , sen t b y f i r s t c lass p o s t , f r o m : 
M i c h a e l O r w i n , D ep t . SU , 26 B r o w n l o w Rd. , W i l l e s d en , L o n d o n NW10 9QL (ma i l o r de r on l y p lease) 
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These highly professional keyboards incorporate execut ive bu t tons 
similar to those used on top-qual i ty computers . A repeat key 
facil i tates enter ing of characters much faster than is possible w i th a 
convent ional keyboard, thus mak ing it part icularly ideal for cursor 
contro l and erasing. At t rac t ive black plastic mou lded case. Suppl ied w i th 
12" flexible r ibbon cable for connect ion into your compute r . Not to be confused 
with toy keyboards currently on the market. Other attributes as reviewed by 
Tim Hartnell, ZX Computing/Interface. 

OTHER KAYDE HARDWARE/SOFTWARE 
ZX81 4K GRAPH ICS BOARD 
The KA YDE Graphics B o a r d p r o b a b l y our best accessory yet It tits 
neatly mside your ZX81 It comes complete wi th a pro programmed 4K 
Graphics ROM. This wiU give nearly 450 extra graphics and wi th the 
inverse makes a total of nearly nine hundred 
The KA YDE Graphics Board has facilities for either 2K of RAM (for user 
definable graphics 14K of ROM or our 4K Tool Kit Chips that will bo 
available shortly AH the graphics are completely softwaie controlled 
therefore they can be w r i l f n Into your 
progammes Here are a tow examples 
A ful l set of space Invaders ̶ 

L%&' aY' !2(#0$1/'

THE KAYDE VALLEY 
OTHELLO 
TWINKLE TWINKLE 
KAYDE PECKMAN 

Puckman ̶ Bullets. Bombs 
Tanks - Laser Bases and 
Al ien Ships 
NO EXTRA POWER NEEDED 

UaWNWX'

NEW 
16K 81 SOFTWARE 

R AM P A C K S . . . W i t h a d i f f e r e n ce 
Kayde Rampacks are exceptionally stable. They 
don't over-heat, lose memory, wobble or cause you 
to lose your program. They are fully compatible with 
all accessories and need no extra power, and 
therefore will run efficiently on existing Sinclair 
power supply. Simply plug them straight into the 
user port at the rear of your computer. Top quality 
massive add-on memory only: 

UaWNWX'[<A'GHI'DEFG'1BQ9BO?' B;K'
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TOBOR £7.95 

3D WAR OF THE WORLDS £7.95 Graphic So f twa re can on ly 
be used w i t h • Graphics 
board 

APPOLO 8 
SPACE ATTACK 

PLUS MANY MORE 

ALL AT 
£3.95 

each 

Vic 20 dealer 

16K GRAPH ICS 
SOFTWARE 

PECKMAN - The only 
true ZX version of the 
popular arcade game. 

£5.95 

+&
Overseas please add £2.50 p & p for all hardware and 75p for all software. All hardware comes fully built and 
tested and complete with a$ > 7 day money back option,$ 4* ()+'$ ( 0)T31+$ ;$ &$ /$

SEND FOR A FREE CA TALOGUE ST A TING TYPE OF COMPUTER. 

L*1f.(.;.,2-0B+,(!1!2./!( ;2fF(
THE CONGE, GREAT YARMOUTH. NORFOLK NR30 1PJ 

TEL: 0493 57867 TELEX: 975 247 CHATCOM G 

TO: KAYDE ELECTRONIC SYSTEMS LTD, 
DEPT.SU2 THE CONGE. GREAT Y ARMOUTH . 
NORFOLK NR301P J 

PLEASE PRINT 

Qty. Item Item Price 
C 

Total 
C 

Poase ai'ow f 1 50 PbP fo» all Hardware 50p for a» software 

DON'T FORGET YOUR CAN ALWAYS ORDER ON 
THE TELEPHONE WITH YOUR CREDIT CARD 
DEALERS WELCOME. 

•I enclose a cheque'postal order payable to KAYDE Electronic Systems Ltd. fo« 

f 'Please charge to my Access Barclaycard /Trustcard account no 

a ^ c ^ r C O m P * ' e H I I I I I I I 

Signature 

Name Mr /Mrs 'M iss I̶I I L 

Address I I I I I I I I 
I I I L I I I I I I I 

t$ ($ T$ J I 


